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THE TELEPHONE SITUATION. 


In our last issue we published the statement of the Post- 
master-General made in the House of Commons on the 
22nd ult. This statement is of considerable importance, 
first, in respect to the development of the trunk lines and of 
the London exchanges; and, secondly, as indicating the 
views of the Government on the desirability of unifying the 
telephone systems of the country. 

The Committee of the whole House agreed to the resolution 
authorising the raising of £3,000,000 for the development 
of the Post Office Telephone Service. Of this sum 
£1,300,000 is to be applied for trunk lines, £1,500,000 for 
London exchanges, and £200,000 for provincial exchanges. 

The further expenditure on trunk lines is being made none 
too soon. When we say that long-distance telephonic com- 
munication has not arrived at that stage of general utility here, 
which it has reached in some other countries, we do not do so 
with any desire to join in that chorus of patriotic deprecia- 
tion which is so fashionable, but rather to draw attention to 
practical considerations, The trunk lines in this country are 
of a high standard, give good service, and are much used by 
limited interests ; but in ordinary commercial circles, and 
by the public generally, there is not the tendency to utilise 
the telephone over long distances that there should be. 
We will not discuss all the reasons for this, 
though we must include amongst them a good 
and cheap telegraphic service. It may, however, be 
recognised at once that an essential of utilisation is 
facility of use. Telephonic communication loses much of 
its value by loss of time, and when trunk lines are crowded 
with work, would-be talkers are discouraged and tend to rely 
on other means of communication. It becomes then neces- 
sary to provide lines in such numbers as will be likely to carry 
the maximum load at the busiest hours. As this standard 
is attained, the demand will grow, to the great advantage of 
the public and the department. It will, therefore, be agreed 
that the further expenditure in this direction is a very 

desirable one, the only question being whether it is not too 
small rather than too large. The London Exchange system 
has been developed quickly and been developed well—results 
which do not always coincide. We infer from the Postmaster- 
General’s statement that its progress has of late been retarded 
by the need of economising the resources available over the 
existing financial year. The million and a half now intended 
for its advancement will consequently be well spent, and will 
serve to add materially to the number of telephone users in the 
metropolis. It is interesting to note that 90 per cent. of 
the subscribers are on the message rate. Lord Stanley 
“was glad to say that they had succeeded in obtaining 
telephones at slightly under £8, and that was much cheaper 
than had been expected.” We must await fuller particulars 
ofore we can appreciate the proper interpretation of these 
words. We presume they mean that the average receipts 
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are £8 per subscriber, rather than that such rates are 
likely to be remunerative. The fairness of the message 
rate is undoubted, but its remunerative character is 
distinctly impaired when it exists side by side with a low 
“flat rate’ and an alternative source of supply. The 
£200,000 for provincial exchanges is apparently intended 
for the development of existing exchanges of the department 
and for the establishment of others “in districts where 
there was a demand for them, and where there was no 
intention or obligation with the National Telephone Co. to 
go,” so that we may assume that the waste of duplication 
will be avoided. 

The second feature of interest in Lord Stanley’s speech 
was the statement that “ negotiations’? were proceeding with 
the National Telephone Co. for the absorption of their 
undertaking by the State. To exercise their powers under 
arbitration, he thought, would be too expensive to the 
department, and “ he was much more inclined to adopt the 
alternative of amicable arrangement.” The Committee 
commented but little on the three millions vote, but 
speedily developed interest in the purchase proposals. 
Lord Stanley, in his opening remarks, referred to the 
fact that any arrangement come to would need to be 
ratified by Parliament. But the interest aroused was 
apparently such that on the following evening the Post- 
master-General withdrew his statement that “ negotiations” 
were in progress, and intimated that only “ yourparlers” 
were proceeding. We regret that our knowledge of diplo- 
matic or political language does not permit us to define the 
exact difference in the two terms, bnt we presume it is to be 
understood that an “ agreement” is arrived at after ‘ nego- 
tiations,” and that “ negotiations” are preceded by “ your- 
parlers.” We regret still more that any correction in terms 
was considered necessary by criticisms in the House or in the 
Press. We despair of any satisfactory result being arrived 
at until Parliament is content to leave a solution to the 
Government, and the Government is content to be guided by 
the officers responsible. In reviewing the various errors of 
policy which have been made from time to time, we recall 
that the Postmaster-General for the time being in office has 
usually obtained a grasp of the conditions, and the errors 
have mainly arisen from outside influences. The late 
Mr. Hanbury was not Postmaster-General, but he 
represented that official in the House of Commons. 
Mr. Hanbury’s Committee, under Mr. Hanbury’s guidance, 
made recommendations which we criticised at the time as of 
the nature of a colossal blunder. We recall this criticism 
less for the purpose of claiming our own justification by 
events, than to draw attention to an important considera- 
tion at the present time. Regarding the proposals for com- 
petition we said (ELEcTricaL Review, August 12th, 1898, 
p. 222) :—“ Whilst the advantages of competition are so 
obvious in the ordinary affairs of life, it cannot be expected 
that the average member of Parliament will realise the 
exception in the case of telephones. We think, however, 
that a Parliamentary representative of a Government depart- 
ment, such as Mr. Hanbury, should not wantonly waste the 
experience, acumen, and devotion of the permanent staff of 
his department.” What was said then regarding policy is 
equally applicable now regarding negotiations. The ill- 

’ informed enthusiast is the despair of the genuine social 
reformer. The ill-informed Parliamentarian will not make 
but may mar any success in connection with negotiations of 
the character proposed. Such negotiations, to be fair in their 
resuits, require an accurate knowledge on both sides, 
and can only be abortive if conducted with a bias 
of prejudice or un excess of self-seeking. The 


present telephone situation is unsatisfactory in the 
highest degree. A reconstitution permitting advancement 
is of the greatest necessity. We hope that attention will be 
devoted to this greater question, and that there may be no 
risk of failure through a concentration of attention on those 
minor matters which, though introduced with the best inten- 
tions, have hitherto invariably rendered nugatory any efforts 
at amelioration, and almost invariably resulted in the 
opposite effect to that intended. The reason is clear and 
the application obvious. The reason is the interference of 


‘the ill-informed. The application is that negotiations 


should be entrusted to the Postmaster-General and his 
responsible officials, whose judgement events have shown to 
be sound, and whose recognition of the responsibility of 
their office is never questioned by anyone having the 
slightest knowledge of their work and worth. A review of 
the result of the negotiations by a Select Committee is a 
reasonable precaution for the protection of Parliament, pro- 
vided the Committee is so constituted as to make it a de- 
liberative body, capable of judging the value of the evidence 
and of giving proper weight to the arguments which may be 
brought before it. No negotiations can be properly carried 
through if it be assumed that there is only one way out. 
One solution is certainly most prominently suggested by 
history and the requirements of the undertaking, but the 
Postmaster-General and his advisers may be trusted to be 
resourceful enough to suggest others if they be required. 
Parliament, however, should clearly understand that they will 
not be permitted by the commercial interests of this country 
to play the part of the dog in the manger. If they cannot, 
or will not, eat the hay themselves, they must vacate their 
manger-couch, and the stable rules must be re-arranged so as 
to prevent the retardation of a'great and growing work. 








Mr. F. F. Bennert’s paper at the 
Institution of Electrical Engineers (of which 
we give an abstract in this issue), did not 
evoke much discussion, but what was created was trenchant. 
We need not say more of the paper than that Mr. Bennett 
began by averaging out all the railway statisties, and he 
parcelled out England and Wales into a series of districts 30 
milessquare. The moorlands of Brecknock, the heights of 
Ingleboro’ and the bare surrounding country, and the South 
of Lancashire, shared equally upon their respective areas the 
average traffic of the whole country. It was preposterous, 
but it was very funny. The ball of criticism once opened, even 
the Council, who were present in force, appeared to realise 
the humour of the situation. 

Mr. Bennett’s paper goes forth to the world as the 
manner in which the Electrical Institution would deal with 
that gigantic problem, the electrification of the steam rail- 
ways. What cause to scoff has been given! The Past 
Masters of the Institution accepted this paper and put it 
seriously forward for the instruction and improvement of crafts- 
men. Is it that the Council of the Institution contains no 
man versed in even the A BC of traction and rail- 
way matters that it could not better discriminate ' 
If the paper was fit to pass the Council they ought 
to have stood up and defended it. But the Council 
failed in their duty, and the members’ teeth were 
set on edge, and they all and severally wanted to know why 
this thing had been done, and why the Institution has been 
pointed out to the railway world as unfit to deal with the 
electrification problem. Entrenched bigotry in much older 
bodies than are housed in Westminster has rejected valuable 
papers in years gone by, and there is danger of this in any 
Council ; but, on the other hand, by exercising judgement 
in the selection of papers the Council might save an in- 
competent writer from humiliation, while it could ‘not stop 
a sound man who knew himself to be well informed. 
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ELECTRIC LIFTS AT THE LONDON WALL 
ESTATE. 


Tus large building, recently erected in Finsbury Circus 
by Messrs. Holloway Bros., to the designs of Messrs. 
Gordon & Gunton, has been fitted with what is believed 
to be one of the largest electric lift installations in the 
country, comprising 11 Waygood passenger lifts of various 
capacities, as shown by the following table :— 


Posiic Lirts. 


Load. Ft. per min. Travel. 
: 1,200 lbs. 250 100 ft. 3 in. 
2. 1,050 ,, 250 104 ft. 9in. 
3. 1,050 ,, 250 115 ft. 2 in. 
4 1,050 ,, 250 115 ft. 2 in. 
5. 1,050 ,, 250 103 ft. 2 in. 
6. 1,050 ,, 250 103 ft. 2 in. 
ds 900 ,, 250 99 ft. 9 in. 
Private Lirts. 

i 450 Ibs. 200 36 ft. 6 in. 
2. 900 ,, 180 26 ft. 

3. 4,820 4 90 23 ft. 6 in. 
4. 1,050 ,, 220 90 ft. 3 in. 


The gearing, &c., which is illustrated herewith, consists of 








with a detachable handle. -By means of this switch all 
resistances are cut out gradually, thus ensuring that the lift 
starts and stops in a beautifully easy manner. 

We understand that the safety in this control is that the 
handle is so-called “ self-centring ” when released, and if the 
current should from any cause be cut off, the controller 
returns automatically to the “off” position. It is made with 
two speeds, so that the operator can slow down the lift when 
running short distances, or when approaching the landing. 
This very greatly facilitates the accuracy of stopping, and 
the slowing down comes automatically into action at the 
extremities of the travel. 

The cage, which isof handsome design, is constructed with 
a top main suspension bar and steel side rcds connected to 
the under frame, being thus quite self-contained. A special 
safety gear is fitted to the cage to provide against the 
failure of any one rope. This is provided with four serrated 
cams fixed beneath the cage on steel shafts all connected up 
together. An independent safety rope is attached to this 
gear, and so arranged that in the event of a rope breaking 
the cams are pulled into action. The salient feature of this 
gear is that it is not dependent on any springs, but is purely 
mechanical and automatic, and consequently positive in its 
action. 

A further safety device to protect the machinery is pro- 
vided, and is known as a patent slack cable safety switch. 
This is actuated by the relative position of the balance 


MeEcHaAnism ofr WayGoop Exectaic Lirts. 


the gear, switch, and motor, all of which are mounted on one 
bed-plate. The gearing consists of a special worm and 
wheel, the former being of steel cut from the solid, and the 
latter having a phosphor bronze rim to gear with the 
worm. The worm runs in an oil bath, under the wheel, 
and its shaft is fitted with a carefully designed ball thrust 
bearing in order to reduce current consumption, the gear 
itself being enclosed in a cast-iron box, as shown. To an 
extension of the wheel-shaft is fitted a turned and screwed 
winding drum, round which the four lifting ropes coil. 

The motor is of the iron-clad type, and runs extremely 
quietly. Between the gear and the controller there 
is an automatic cut-off gear operated by the revo- 
lutions of the drum, so that the car is stopped 
gradually at the top and bottom levels quite inde- 
pendently of any control in the ‘cage. Thus, if the 
attendant should omit to turn the switch to the “off” 
position when nearing either end of the travel, the lift is 
automatically brought to a standstill by this special arrange- 
ment. 

The controlling gear is of the “‘ Waygood” electric con- 
troller type, with cylindrical car switch in the cage, fitted 


weight and lifting ropes ; and in the event of either cage or 
balance weight meeting with an obstruction causing the ropes 
to slacken, this switch automatically cuts off the current 
from the motor. This brings the gearing to a standstill, 
and prevents over-winding and consequent damage to ropes 
and machinery. 

It will thus be seen that the contractors, in carrying out 
this installation, have given every attention to the safety 
of passengers, making the lifts independent of the human 
errors to which operators are prone. 

The lifts, which were made and erected by Messrs. R. 
Waygood & Co., Ltd., under the superintendence of Mr. 
Fearnside Irvine, consulting engineer to the London Wall 
Estate Co., have now been working for some time ; they are 
remarkable for smoothness of travel and absence of any 
noise or vibration, and as will be seen from the table of 
capacities, their duty is fairly heavy. As a result of tests on 
the seven public lifts, it is interesting to state that these 
work out as giving 13-4 trips for 1 B.T.U., or one trip for 
an expenditure of only 74°6 watt-hours, i.¢., at about 0°15d. 
per trip, with current at 2d. per unit, a very creditable 
result, 
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ELECTRIC TIMING ARRANGEMENT ON THE 
“ CRESTA” AT ST. MORITZ. 


Most people have heard of the celebrated ‘“ Cresta” tobog- 
gan run at St. Moritz, and many have seen it, but not so 
many are familiar with the electric arrangement by which the 
racing is timed accurately to the tenth of asecond. Having 
regard to the unique character of this little installation, a 
description of the apparatus may be of interest to elec- 
tricians. 

St. Moritz is one of the highest villages in the Engadine, 
having an altitude of about 6,000 ft., and is a great centre 
of winter sports; it is consequently much frequented by 
English and other nationalities who enjoy the sports of 
skating, curling, tobogganing, ski-ing, bandy, &c., which 
can here be obtained under the best conditions. Good 
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tobogganing may be had in other places, but at St. Moritz it 
is carried to a fine art, and only an expert can expect to 
compete successfully onthe renowned “ Cresta” toboggan 
run, with its wonderful curves and banks. The name Cresta 
is derived from a small village of that name near the finish 
of the course. 

Fig. 1 gives arough outline of the course, which is a little 
over three-quarters of a mile in length, with a difference of 
elevation from the start to finish of about 600 ft.; the 
gradient varies at different points, being most steep at the 
church leap. 

As only one toboggan can occupy the track at a time, the 
races are all decided by the time taken to complete the 
course. The record time from the start to the finish is 
at present 61°;°; seconds, this entailing a speed of 60 miles 
an hour or more on the fastest parts. ‘The curves of frozen 
snow are built up with high banks accurately shaped to 
allow the tobagganer to go round them at the greatest speed, 
the highest bank being about 25 ft. in height. These 
different banks have well-known names such as the Battle- 








dore and Shuttlecock, Scylla and Charybdis, Bulpett’s 
Corner, &c. The whole track is practically of ice, and after 
passing the finish it has for a short distance a steep upward 
gradient,- the great momentum obtained carrying the 
toboganner up hill. The photograph in fig. 2 shows a 
tobogganer who has just surmounted this incline, his 
toboggan actually off the ground. 

The tobaggans used are of the “ skeleton ’’—pattern with 
steel runners, the tobogganer lying in a prone position an! 
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steering with his feet, by means of spikes attached to the toes 
of his boots. The principal race run on the Cresta is the 
‘Grand National,” which takes place at the end of February. 
or beginning of March, and might be called the ‘ Derby ” 
of tobogganing, competitors coming from Davos and other 
places to take part in this contest. 

At the side of the course there are poles carrying four 
overhead wires on ordinary porcelain insulators; the two 
upper wires are connected to a telephone at each end to allow 
of communication between the officials in charge of the 
starting and finishing points. The two lower wires are 
connected to the timing apparatus, which is arranged as in 
fig. 3. 

At the starting point, one overhead wire is connected 
through a battery of 10 cells to one terminal of the chrono- 
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Fic. 4.—Switca with TricGzR Set anp ATTACHED TO COTTON. 








graph, the other terminal being connected through tle 
trigger switch x to the other overhead wire. The further 
ends of the overhead lines are connected at the finishing 
points to another trigger switch y. Both switches x and ¥ 
are firmly fixed at the side of the course, and have each 4 
strong cotton line attached, with one end to the trigger of the 
switch ; the line is stretched across the track about 2} iv. 
from the ground, and the other end is tied to a peg driven into 
the ground on the further side, 
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The switches x and y are nearly identical, and are repre- 
sented in fig. 4. A circular wheel of brass, a, is mounted 
on bearings, and has a notch in its periphery in which the 
pawl B is placed when the trigger is set. To the wheel is 
fixed a radial arm, 0, with heavy brass bob, which falls by 
gravity when the pawl is disengaged by the cotton being 





Switch y Circuit closed. Switch x Circuit open. 


Fig. 5. 


pulled. At the lower edge of the wheel, a, a piece of 
ebonite, D, is inserted in slightly different positions in the 
two switches (fig. 5); also a metallic spring contact, xz, is 
oressed against the under side of the edge of a. 

As will be seen in fig. 5, when the pawl is set in the notch 
in the two switches, the spring E in switch x will be pressing 
against the ebonite p and in switch yY, the spring & is making 
contact with the wheel a. Before the tobogganer starts, 
both switches are set with the pawls B in the notches of the 


Fic. 8 


one complete revolution of the hand representing 30 seconds. 
and these being sub-divided into tenths. Fig. 6 is a photo- 
graph of the chronograph and trigger switch with the 
official paper on which the times are recorded. 

It may be mentioned that with the switch at the starting 
point, the pawl B can be arranged so that a comparatively 
hard pull is required to disengage it, but at the finishing point, 
owing to the very great speed of the toboggan, the paw! must 
be arranged so that a light pull will disengage it, or other- 
wise the cotton will break without releasing it. Fig. 7 shows 
a toboganner having jast started and severed the cotton. 
Fig. 8 shows the finish of the course with the toboganner in 
the distance just passing the cotton. Fig. 9 shows a nearer 
view of the switch with the man in charge at the finish of 
the course. The telephone can be seen attached to a post 
in his rear. 








RECENT DEVELOPMENT IN 
METAL CONDUITS FOR ELECTRIC LIGHT 
INSTALLATIONS. 


By L. M. WATERHOUSE, A.M.Inst.C.E., M.I.E.E. 


RECENT years have witnessed a great development in the 
employment of iron or steel tubes or conduits for electric 
light and power wiring. Wood casing, up to a few years 


Fie. 7. 
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wheel A and the cotton stretched from the trigger across the 
track at start and finishing points. The signal is given and 
the tobogganer starts from a few yards behind the cotton ; 
his toboggan striking the cotton pulls and breaks it, disen- 
gaging the pawl ; the arm, ©, drops at switch x, closing the 
circuit, which allows the current to flow through the electro- 
magnet of the chronograph, the armature releasing the clock- 
work, which immediately starts and continues until the cotton 
attached to switch y is pulled and broken by the toboggan at 
the finish of the course, when the arm of switch y falling 
breaks the circuit and stops the chronograph ; the time is then 
noted, and the apparatus re-set for the next tobogganer. 
The chronograph has a stop for, re-setting the hand at zero, 
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ago, was almost exclusively used for electric light installa- 
tion work; but it has great drawbacks and disadvantages, 
the chief of which are—it is not fireproof, in fact, it is highly 
inflammable ; it absorbs moisture to a large extent, and in 
this condition is actually dangerous; it requires special 
labour at a high rate for its erection, which is necessarily 
slow, especially where neat work is demanded, and it cannot 
be said that it lends itself to the surmounting of obstacles 
frequently met with in wiring, such as cornices, pipes 
mouldings, &c. Accurate mitring of the casing and cove‘ 
is essential wherever the run deviates from a straight line 
and the latter have to be specially screwed to preven[ 
warping ; bunching of conductors is not sanctioned ; apecial 
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arrangements, never satisfactory under the best conditions, 
have to be made for wire crossings; and the whole system 
lends itself to covering bad workmanship. Taken all round 
wood casing can never be looked upon as a satisfactory 
mechanical protection for electric circuits; the one thing 
that can be said in its favour is its economy in first cost, 
and no doubt it has acted its part in thé general development 
of electric light wiring. 

Previous to the year 1897 iron or steel tubes were, com- 
paratively speaking, unknown in their application to this 
branch of the electrical industry, and only in a few isolated 
instances did we hear of a conduit installation, or of an 
electrical engineer who had the foresight and the courage of 
his convictions to recommend their use, as being the most 
permanent and efficient protection for electric light wires 
and cables. 

There is, however, no longer room for doubt that steel 
conduits have to a very great extent solved the electric 
wiring question which came so much to the front a few 
years ago. The rapid development of conduit wiring in 
recent years can undoubtedly be traced to the introduction 
in 1898 of light-gauge steel tubes and malleable iron 
fittings, known as the Simplex steel conduit system. At 
this time there was an all-round demand for something 
better, and mechanically stronger than casing; something 
that would offer efficient protection to cables, and reduce 
the high cost and time taken in erection ; in fact, some- 
thing that would fill all the requirements of safe, efficient 
and permanent wiring at a cost not exceeding that of the 
wood-casing system. Such was the problem in 1898, the 
solution of which lay in accurately-rolled light enamel or 
galvanised steel tubes without a metallically-closed seam, 
munufactured to exact diameters in varying sizes, and used 
in conjuction with light malleable iron fittings, as accurately 
bored. Within a very short space of time a sufficient 
number of lights had been wired on the new system for 
costs to be ascertained, and these were found to compare 
satisfactorily ;. so steel conduits forged ahead, and from that 
time the “ iron age,” as far as installation work was con- 
cerned, may be said to have gradually, but none the less 
surely, superseded the ‘* wooden age.” 

Although light gauge steel tubes with socket junctions are 
still responsible for the majority of lights installed at the 
present day, because, taken all round, they most nearly 
fulfil all requirements, it cannot be urged that they are 
necessarily the most efficient protection for all circuits, 
irrespective of conditions. Experience has shown that 
heavier gauge conduits with a closed metal seam, or solid 
drawn conduits without seam, such as welded, brazed, or 
seamless, which form part of the “ Simplex” and other con- 
duit systems, are necessary for exposed situations, also 
where circuits are run in cement or plaster, and in cases 
where the installation is subjected to mechanical injury, 
steam or vapour. 

It is the aim of the electrical profession, ably supported 
by the electrical press, to strive towards the attainment of 
the more general adoption of electricity as the universal 
illuminating agent. The essential requirements to the 
realisation of this very desirable object are :—reduction in 
cost of supply, and reduction in installation wiring costs ; 
continuity of supply has not been included, as with modern 
machinery this can now be depended upon. 

In dealing with reduction in cost of supply we have 
frequently had instances of how this can be affected where 
the demand is both large and moderately continuous 
throughout the 24 hours, 7.¢., with a good load factor, and 
despite the gratuitous information in the form of ingeniously 
worded comparisons of relative cost of gas versus electricity, 
now so regularly circulated by some gas companies, any 
advantage in cost is but slightly in favour of the passing 
illuminant; the other advantages, such as safety, cleanliness 
and pure atmosphere, are altogether in favour of the electric 
light. 

The reduction in cost of supply must be largely a ques- 
tion of time and conditions, but the former can be sub- 
stantially shortened by efficient and low cost wiring, and it 
is by this means that we shall in the largest measure pro- 
gress towards the end in view. 

One of our prominent engineers has remarked that no good 
purpose would be secured by reducing the cost per unit if 
wiring costs were to be kept high, We may safely go 





further than this, and say the cost per unit can never be 
satisfactorily reduced until the cost of wiring has been 
reduced, for the very sufficient reason that high cost wiring 
greatly retards the demand on which the cost per unit 
depends. 

In advocating the use of steel conduits for low cost wiring 
one is often confronted with the question: Are steel tubes 
and fittings to be produced at the same cost as wood casing ? 
—and there is only one reply possible: They are not, and 
probably never can be, although the present cost of light 
gauge conduit is not greatly in excess of wood casing ; but, 
as previously pointed out, we are concerned with cost of 
installations erected, and first cost of material only forms a 
part. We have three principal factors to deal with—cuables, 
conduits, or casings, and labour—end one is apt to lose 
sight of the very important part which labour plays when 
different systems are considered. It is always more or less a 
variable factor, and one which is most difficult to accurately 
estimate. Labour costs are lowest in conjunction with 
socket joint conduit systems, highest with wood casings and 
concentric systems, and come intermediate with screwed 
conduit systems. 

A wireman of ordinary intelligence will readily become 
expert in running socket joint conduit, and there is no 
special labour required in addition to the wireman. This 
system can be erected, without the work being in any way 
scamped, at a less cost than any other system, and in a con- 
siderably shorter space of time. The principal advantages 
with such an installation can be shortly enumerated as 
follows :— 

1. Efficient mechanical protection and safety from fire. 

2. Lowest cost and shortest time in erection of any 
wiring system. 

3. Ready inspection for alteration or repairs. 

4. Bunching with positive and negative conductors per- 
missible, resulting in a further saving. 

On the other side we can place the one disadvantage—if 
it be a disadvantage in the majority of cases—which is, 
that, up to the present, such a system has not been readily 
capable of being made electrically continuous for efficient 
earthing. 

In connection with continuity and earthing, the following 
extracts from the revised edition of the wiring rules of the 
Institution of Electrical Engineers may be quoted :— 

“ Rule 12.—Conductors conveying currents at pressures 
exceeding 250 volts must be completely encased in strong 
metallic sheathing or tubing efficiently connected to earth, 
and such sheathing or tubing must be continuous through- 
out its length.” 

The Institution have thought fit to emphasise the two 
points :—(1) For high lighting voltages metallic protection 
is absolutely necessary for the circuit wires. (2) Continuity 
and earthing is demanded for such installations. 

It follows, from the first of these, that metal conduits are 
now recognised as the most efficient protection for electric 
circuits, and from the second we gather that continuity 
and earthing are demanded for installations of over 250 
volts, although this pressure is the limiting voltage authorised 
by the Board of Trade, and we can draw the conclusion that 
they are desirable with all metal conduit systems, though 
not actually specified as a requirement for ordinary voltages, 
i.é., under 250 volts. 

It is generally supposed that a screwed junction is the 
only satisfactory means of providing for continuity throughout 
a system of metal conduits, and unfortunately this method 
is only applicable to tubes of heavy gauge, and consequently 
of high price, as with light gauge there is a possibility of the 
opening of the seam, on account of the torsional strain pro- 
duced by screwing, also on account of the weakening of the 
wall of the tube owing to the cutting of the threads. 

A new and more satisfactory method is, however, now 
being put on the market in conjunction with light gauge 
Simplex tubes, whereby they can be used without screwing, 
but in conjunction with screwed fittings, and reliable con- 
tinuity can be obtained without any increase in the labour 
item, and with but a slight increase in cost of material, and 
with this method light gauge conduits can be guaranteed 
absolutely continuous throughout the system, and as capable 
of efficient earthing as any system of screwed tubes. 

We may safely say that at the present day almost every 
important electric light installation is erected on a metal 
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conduit system, such installations being now as much the 
rule as where a matter of six years ago they were the 
exception. The type of conduits used depends necessarily 
upon the conditions, and to some extent upon the in- 
dividuality of the consulting engineer, and the amount of 
money which is to be allocated to the work. They may be 
provisionally summarised as follows :— 

1. For all ordinary installations, such as surface work in 
private houses, mills, factories and public buildings, and for 
work placed out to tender for which the lowest price is to 
be submitted, light gauge enamelled steel conduits without 
a metallically-closed seam used in conjunction with malleable 
cast-iron fittings of the ordinary type, such as the Simplex 
steel conduit system, and other systems which under various 
names have followed in the wake of this pioneer system, 
and developed, to a great extent, along its lines. 

2. For more important installations where the work may 
have to be concealed in cement or plaster, or where there 
are special reasons for the employment of a heavier gauge 
tubing coupled with mechanical and electrical continuity 
and earthing, but where at the same time it is necessary to 
cut down cost as far as is consistent with the above; a 
heavy gauge rolled conduit with a brazed seam usually 
known as ‘* screwed-brazed,” or a prepared welded tube such 
as “ Wireduct” or “ Armorduct.” Although the cost of the 
former is higher in comparison with either of the others 
owing to its process of manufacture, screwed-brazed con- 
duit has advantages which more than counter-balance its 
increased cost. The tube is cold-rolled, or rolled at a 
moderate temperature only, and the subsequent heat to which 
it is raised for brazing is comparatively insignificant and 
not sufficient to affect its surface. 

With this conduit, absolute uniformity in diameter and 
thickness of wall can be secured to ; 9!) part of an inch ; 
the interior and exterior surfaces are dead smooth, and the 
finish is equal to that of a high-class cycle tube. These 
points are all of paramount importance, both as regards the 
keeping intact of the cable insulation’ when drawing in, and 
in facilitating the screwing and fitting when erecting. 
Welded tubes, such as “ Wireduct”’ and ‘ Armorduct,” and 
rimered and rodded gas barrel, are somewhat cheaper in price, 
but owing to their process of manufacture necessitating a 
high welding temperature, it is impossible to produce the 
same surface or to guarantee their diameters to anything 
approaching the same degrees of accuracy as is obtained 
with screwed-brazed. These conduits would be used in con- 
junction with fittings of the ordinary, split or inspection 
type. 
3. For the highest class of work where cost is not the main 
consideration, solid drawn or seamless steel conduits, and 
insulated lined conduit. By those who advocate high and 
permanent insulation on the cables themselves, and fix the 
minimum insulation resistance for conduit wiring cables at 
the 600-megohm grade, it is contended that solid drawn 
conduits used in conjunction with inspection fittings, 
junction boxes, and loop-in wiring so that all circuits are 
drawn in subsequent to the erection of the conduit, represent 
the highest possible construction, and in the writer’s opinion 
such a combination cannot be improved upon ; solid drawn 
conduits will stand an internal pressure of some hundreds of 
pounds to the square inch, and in a recent Admiralty speci- 
fication, they were called for, and specified to withstand a 
pressure of 250 lbs. to the sq. in., a test that was probably 
introduced to gauge their fitness to resist mechanical injury. 
In point of cost this material has an advantage over 
insulated-lined conduit, and for similar external diameters 
it has naturally a larger cable capacity. 

Insulated conduit or steel armoured conduit has been 
evolved from the impregnated pdpier-maché tubes brought 
over to this country some 10 years ago. These tubes were 
found to be of little use as far as mechanical protection of 
clreuits was concerned, and they were afterwards armoured 
with thin brass strip, which, however, did not improve 
matters. In their present form they are armoured with a 
welded tube, and in this form they have been used on some 
important installations, Their introduction and subsequent 
development were largely due to the persistent efforts of the 
late Mr. Fred Bathurst, who worked so assiduously and did 
so much to further conduit wiring practice in this country, 
and it is strong support and gratifying confirmation to all 
those who have assisted in the development of unlined steel 


conduits, and are convinced of their ultimate universal 
application to electric and power wiring, to know that Mr. 
Bathurst, who had made a life study of conduit practice, 
had for some months previous to his death severed his con- 
nection with insulated conduits, and was devoting his time 
to perfecting a system of unlined metal conduits and fittings 
which he was not destined to complete. 





THE BASTIAN MERCURY VAPOUR LAMP. 





SomE months ago we referred to the progress made by Mr. C. O. 
Bastian with the mercury vapour lamp, upon which, with Mr. A. E. 
Salisbury, he has been working for some years; and recently a 
demonstration of the lamp was given at the offices of Messrs. 
Rumney & Rumney, 39, Victoria Street, Westminster. The con- 
struction of the lamp is shown in the accompanying figure. The 
lamp a is shown in its normal “off” position. When the current is 
switched on, the series magnet g is energised, and draws up the 
core g; this causes the lamp a, which is attached to the beam 7 to 














ConsTRUCTION oF Bastian Mercury Vapour Lamp. 


tilt, and the mercury, shown in dotted lines, is thus separated at 
the negative electrode. The short arc thus formed is subsequently 
drawn out along the whole length of the tube by the pressure of the 
mercury vapour generated within the tube. The play of the beam 
n is regulated by the screws 7 *’. 

The light given outis of exactly the same quality as bright moon- 
light, being practically devoid of red rays. To remedy this defect, 
a carbon filament lamp j can be provided in series with the vapour 
lamp, and with this combination the resistance c, is required as a 
starting resistance ; c, is automatically cut out when the mecury arc 
is sufficiently formed. The glass dome 7, which encloses the com- 
bination being opalescent or ground, the two lamps are indistinguish- 
able from the exterior, and their light combines to form what is 
practically a pure white light, with which, as we have personally 
proved, coloured articles appear in their true characters. 

It will be noted that, in the Bastian lamp, both electrodes are of 
mercury ; the arc appears to be of about the same cross-section as a 
lead pencil, though this is partly due to the magnifying action of 
the glass tube, and it is normally about 3 in. long. The device 
adopted and above described for striking the arc is exceed- 
ingly simple, in comparison with many of the methods tried by 
other inventors, and has the great merit that it is purely automatic. 
The lamp is perfectly self-regulating, being quite indifferent to wide 
variations of pressure, except as regards the intensity of the light 
emitted. The efficiency of the vapour lamp is 2'5 c.P. per watt— 
almost 10 times that of an ordinary glow lamp. Each lamp works 
at from 40 to 60 volts, and takes a current of 0°65 ampere, giving 
80 c.P. The lamps are specially suitable for the lighting of side 
streeta, being for this purpose unquestionably less costly than any 
other artificial lighting agent, except, perhaps, the arc lamp; they 
can be mounted on the top of ordinary standards at a height of 
10 ft. from the ground. . 

Although the colour of the light can be made white as explained 
above, we believe, as the result of our observations, that the un- 
modified light will be found perfectly satisfactory for street light- 
ing, besides being slightly more efficient than the combination. 
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The lamp is patented all over the world, and arrangements to 
manufacture it are being rapidly pushed forward. When it arrives 
upon the market, it may be expected to become a valuable aid to 
the supply station engineer in his battle with the gas interests. 








OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


“Vector” writes: —“ Are electric light supply undertakers 
obliged to give a supply of electricity in the case of consumers 
demanding it, when the object for which they intend to use such 
supply is for the provision of a stand-by source of lighting, avail- 
able by means of a change-over switch, throwing the consumers 
lighting on to the town mains.” 

*,* There is nothing in the Electric Lighting Acts to prevent a 
consumer adopting the course suggested. Before his premises are 
connected up, he is usually requested’ by the undertakers to pro- 
vide particulars showing the number of lamps, or the amount of 
power which he may require. In eome cases he may be required 
to guarantee payment of a certain minimum rent during the year, 
but many undertakers require no such guarantee. In any event 
there is no provision in the Electric Lighting Acts requiring a con- 
sumer to take a continuous supply. 





“ PrpRpoint ” writes :—“ I was appointed some time ago to a post in 
a central station at a certain weekly salary. I had filled the post a 
week or so, when I had a letter confirming the appointment, 
adding, however, that it was ‘to be terminated by a month’s notice 
on either side.’ I thought nothing more of it at the time, and 
made no reply. Can my employers under the circumstances 
demand a month’s notice from me? Central station vacancies, a8 a 
tule, have to be filled as soon as possible, and an applicant is 
seriously handicapped if he has to work a month’s notice before he 
can vacate the post he fills at the time.” oe) 

*,* If “Pierpoint ” wished to take objection to the clause in his 
agreement, which provides for one month's notice, he should have 
remonstrated at the time. In the circumstances which he states, it 
is clearly competent for his employers to demand a notice of one 
month, and he, on his part, has a right to insist on receiving a 
montb’s notice. But it is to be remembered that he need not 
serve for the month; if he left suddenly without giving notice, it is 
probable that forfeiture of a month’s salary would be accepted as 
compensation. It is conceived that in a contract of this kind a 
month’s notice would never be regarded by the Court as unreason- 
able. Those who are responsible for the working of a central 
station must take steps to avoid anything which might hinder the 
continuous supply of electricity to the consumer. 








ELECTRICAL LEGISLATION IN GERMANY. 


Ir is highly probable that a large section of the German electrical 
industry, which is only now beginning to recover from the crisis of 
two or three years ago, will be seriously affected by the drastic 
proposals which are embodied in a Bill which has been prepared by 
four Prussian Ministers, and which relates to the cost of testing and 
supervising electrical installations, steam vats, lifts and other 
“dangerous contrivances.” The Bill, which only applies to 
Prussia, and, therefore, leaves out of consideration the Kingdoms of 
Saxony, Bavaria and Wurtemberg, has been launched upon the 
country to the considerable surprise of electrical engineers, while 
certain newspapers charge the ministers in question with being 
actuated by animosity towards the electrical industry in the 
elaboration of the extremely short Bill which has already passed the 
first or formal reading in the Prussian Diet, and been referred to a 
Committee for consideration. 

The Bill provides that the owners of electrical installations shall 
be placed under the obligation, in so far as the police regulations 
arrange for a testing of these installations prior to their being set in 
operation or for their permanent supervision by experts, to supply 
the labour and instruments necessary for this purpose and aleo bear 
the costs of the examination. The right is reserved to the respon- 
sible ministers to issue regulations for the carrying out of this law 
and particularly in regard to the settlement of a uniform tariff for 
the collection of the costs, 

The two foregoing paragraphs practically represent the whole 
of the Bill in so far as it concerns electrical installations, which 
are to be placed under the discretionary control of the police. 
It is little wonder that the question is being raised, as to what 
concern the police really have in regard to installations, why 
the electrical industry should be embarrassed by a financial burden 
which the Bill seeks to impose, and why such a measure, even if 
it is necessary, should not apply to the German Empire, and not 
eolely to Prussia. 





The committee who have been entrusted with the consideration of 

the Bill is composed of fourteen members, and two sittings have 
already taken place in February and March. At the first assembly, 
a long discussion took place on the question as to whether it wae 
competent for the Prussian State to deal with the subject, or, at all 
events, whether Imperial legislation was not preferable to any 
action taken by a State. The point was also brought forward as t< 
whether there was any necessity for the Bill, in so far as it relates 
to electrical installations, and whether the cost of testing and 
supervision could justly be placed upon the owners. It was pointed 
out on all sides, that first of all, steps must be taken to avoid the 
imposition on works which use electric power, of too many 
and too strict and costly police regulations, in order to prevent 
them from transferring their sphere of activity to another 
State. In this connection the representative of the Prussian 
Government stated that it was proposed to effect the testing 
and supervision by means of technically educated persons. 
With regard to Imperial legislation, the representative 
meutioned that an endeavour had already been put forth in that 
direction, but the Federal Government declined to take any steps 
in the matter. For that reason, and also on account of the “ great 
danger of fire” in connection with electrical installations, the only 
course which could be adopted was to make a law for the country 
(Prussia), and in explanation of the danger allegation the repre- 
sentative stated that 62 per cent. of all the recent fires had 
originated in defective installations. As might be expected, doubts 
were expressed as to the accuracy of the latter assertion, and it was 
emphasised that with technical workmanship electrical installations 
are no more dangerous than gas lighting. The representative of the 
Government, in referring to the basis under which supervision is 
proposed to be exercised, remarked that the Government did not 
desire to impose burdens upon the electrical industry, but, on the 
contrary, would like to receive the views of interested circles; that 
the investigations would be based upon the regulations of the 
Association of German Electrical Engineers, and that revision 
associations, analogous to the boiler revision associations, could be 
formed if found suitable, and that the revisors would be technical 
experts and not police authorities. 

Daring the interval of three weeks between the first and second 
sittings of the Committee, a conference took place between the 
members and representatives of the most important electrical firms 
when the latter submitted their views on the question. When the 
second sitting was opened, two motions were down for considera- 
tion. The first proposed to hinder the omnipotence of the police 
and remove the powers sought to be conferred upon them, while at 
the same time the wish was expressed in favour of thé initiation of 
imperial legislation in regard to revisions of electrical installations. 
The second resolution referred to the method of supervision, and 
suggested the desirability of the safety regulations of the Associa- 
tion of German Electrical Engineers being utilised as the basis of 
supervision. 

While the first motion was under consideration, the question was 
once more raised as to whether electrical installations really require 
supervision, the return to this point being due to the conference 
which took place with representatives of the electrical industry. 
After an exhaustive debate, the question of necessity of supervision 
was decided in the affirmative, and a subsequent proposal to 
eliminate electrical installations entirely from the Bill was rejected. 
The Committee made no further progress, and the proceedings were 
adjourned, 








PARLIAMENTARY. 


NewoastLe-on-TynE Tramways. 


On March 23rd, further evidence in support of this Bill was called, 
and some discussion took place on the question of a clause, which 
the Committee desired to see, providing that the Corporation 
should supply electricity for tramway purposes only. 

Mr. Freeman, K.C. (for the promoters) said that the following 
words had been added, ‘“ Provided that the Corporation shall not 
. + « . supply electrical energy to any other person.” 

The Hon. J. D. Firzepraxp (for the supply company) said that 
that did not go far enough. He wanted a clause to confine the 
Corporation to the City of Newcastle. 

The case for the supply company was then opened by the calling 
of Mr. Mrnz, the engineer to the company. He showed that the 
company were supplying current at very cheap rates, and unless 
they retained their customers they would not be able to carry out 
their statutory obligations, 

Mr. Raven, one of the chief engineers to the North-Eastern 
Railway OCo., and Mr. Ferranti also gave evidence on behalf of 
the company. 

Mr. Batrour Brownz then addressed the Committee. He con- 
tended that the Corporation ought not to be allowed to construc! 
the tramways outside the city boundary ; but if those lines were 
sanctioned, he asked that the Corporation should be compelled to 
take the power for them from the supply company. In explanation 
of the matter of the clause, he said that the company wished to 
have that clause struck out, and a clause inserted in its place con- 
fining the production and distribution of electricity by the 
Corporation to tramways within the city. 

The opposition of the North-Eastern Railway Co. was then con- 
sidered, and at the conclusion of Mr. Moon’s address on behalf of 
that company, 

The Hon. J. D. FirzamRaxp opened the case for the Northumber- 
land County Council. He said that certain of the tramways ought 
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not to be constructed unless road widenings were carried out. 
Evidence was called, and the Committee adjourned. 

On March 24th, after hearing further evidence, the CHaIRMAN 
announced that the Committee had decided to strike out of the Bill 
that part dealing with the Scotswood Bridge. 

Mr. Freeman then addressed the Committee on the petition of 
the Northumberland County Council, dealing with the various 
widenings which that Council considered would be necessary if the 
tramways were sanctioned. At the conclusion of counsel’s address, 
the Committee consulted in private. 

On the re-opening of the room, the Coarnman announced that the 
Committee would sanction tramway No. 1, but would strike out 
tramways Nos. 10 and 11. The supply of electricity for No. 1 they 
left with the Corporation. Tramways Nos. 2,3 and 3a were also 
struck out. They added a proviso that the Corporation should not 
supply electricity to any other person. Other parts of the Bill, relating 
to certain street improvements were then considered, and the Com- 
mittee found the preamble proved. 


MapyLEsonE Exvectrric LicHtina. 


On Wednesday, March 23rd, at the commencement of the day’s pro- 
ceedings, Mr. FirzcrRaup explained what the County Council had 
done on the previous day. The Council had:adopted the report of 
the Finance Committee, and bad agreed to that Committee’s re- 
commendation to the effect that, subject to certain amendments 
catisfactory to the Council being made in the Bill, the Council 
hould include in its money Bill of 1904 the sum of £1,365,000, pro- 
iding that the present Bill became law, and the Borough Counczl 
vere empowered to borrow that sum. 

Mr. DresenHam, the chairman of the Electric Lighting Com- 
mittee of the Borough Council, was cross-examined by Mr. Erskine 
Pottock, K.C., on behalf of the Gas Light and Coke Co.,tand was 
questioned as to the clause relating to the leasing of the undertak- 
ing toa private company, if ruch course were found desirable. Mr. 
Pollock suggested that the clause was a very wide one. Witness 
said that it was considered by his Council that they should have 
power to lease the undertaking to the Metropolitan Supply Co. if 
they considered it desirable and advantageous. Counsel thought 
that there was a possibility of an arbitration at the end of the 
lease in respect of machinery erected by the leasing company. 

At this juncture Mr. Freeman, K.C., said that an arrangement 
had just been come to between the Borough Council and the London 
County Council, by which the latter had agreed to make provision 
in its money Bill which would shortly come before Parliament to 
enable the Council to lend the Borough Council the sum of 
£1,865,000, if the Bill was passed; and in order that the money 
should be advanced temporarily, they had made an agreement to 
ask for power to raise London County Bills to an amount not 
exceeding £1,500,000. The County Council were also prepared to 
advance the sum of £100,000, which it was understood was the 
estimate for the works which would be necessary during the current 
year. 

A question was asked as to the agreement with the Metropolitan 
Co., and Mr. FirzGERaLp explained that the agreement was that 
if the Borough Council required more current than they could 
generate themselves they should obtain it from the Metropolitan 
Co. That did not prevent the Borough Council from making 
arrangements with a contractor for the carrying on of* the works 
belonging to the Borough Council. 

A member of the Committee suggested that if the working of the 
station and plant were let to a contractor, it would not be the 
Borough Council who were supplying the current. 

Mr. FrrzGERacp considered that it would. The contractor would 
merely be the agent of the Council, and the works would remain 
the property of the Council. The idea of having a contract was to 
protect the ratepayers from loss for a period of 10 years, if 
necessary. It was a mere afterthought. The Council desired to 
construct and work its own works. There was nothing unusual in 
a local authority, said counsel in answer to the Chairman, having 
power to make a contract for the working of their undertaking by 
a contractor. 

Mr.,ARTHUR WRIGHT,consulting electrical engineer to the Borough 
Council, was then called, and described the system of supply 
now in use in Marylebone. The system proposed to be adopted 
was continuous current at low pressure, the voltage being 480. The 
longest feeder would be only 1 miles in length. It would be 
impossible for the Metropolitan Co. to supply current so cheaply 
as the borough would be able to. The Councii would be able to 
generate at 2°2d. per unit, whereas the company offered to supply 
at 2°65d. delivered in bulk. Inasmuch as the current had to be 
transformed, the cost to the borough would probably be 365d. 

Mr. Batrour Browns (for the Metropolitan Co.) objected to the 
comparisons, as he could not cross-examine on them. 

Continuing, Mr. WricuT said that the estimate for the land for 
the generating station was £35,000, the cost of clearing it being put 
at £63,160. The plant would cost £190,000, and the mains and the 
conversion of the present system would mean an outlay of £171,840. 

Mr. A. B. Homes, consulting electrical engineer to the Liverpool 
Sige was also called, and gave evidence in support of the 

ill. 


Mr, Batroun Browne then briefly addressed the Committee 
on behalf of the Metropolitan Co. He said that the Borough 
Council had applied and got power to buy out his company, 
and now they were proposing to go back on their agreement and 
bring in some other company in the place of the Metropolitan Co, 
The charges which had been made that the company’s supply had 
continually broken down were not correct. The Committee 
adjourned. 


On March 24th Mr. Hononatus Luoyp, K.C., addressed the Com- 
mittee in reply for the promoters. He said that the promoters had 
no wish to depart from their agreement with the Metropolitan 
Supply Co. to take all the current they wanted in excess of that 
generated by themselves. All they wished to do was to have 
power to lease the undertaking to a company, any company, if they 
considered that such a course was in the interests of the ratepayers. 
That could nut in any way interfere with the Metropolitan Electric 
Supply Co. In order to make the matter clear, they would agree 
to insert the following addition to the clause relating to the matter : 
“‘ And in the event of the Council entering into any agreement with 
any working company under the next succeeding section, such agree- 
ment with the company shall be binding upon the working company 
as if that company had been a party thereto.” 

A member of the Committee asked if there had been any pre- 
cedent for such an arrangement with a second company. 

_ Mr. Luoyp did not know of any instance ; there had never been 
similar circumstances. In answer to a further question, he said that 
there was no prohibition in the Bill to placing the generating station 
of the company outside the borough, but there was a provision for 
the acquisition of land within the borough for that purpose. 

At this point the CHarrman said that he would like to have the 
opinion of Mr. Boyce, of the Local Government Board. 

Mr. Boyce was then called, and gave the Committee information 
on certain points. 

Mr. A. WaiGurt, the electrical engineer to the Borough Council, 
having given evidence with regard to the possible profit and loss 
during the first few years of working, the Committee consulted for 
some time in private. On the room being reopened, the CHaIRMAN 
said that the preamble to the Bill had been found proved. They would 
not add the clause with regard to the agreement with a company, 
and had decided that the period for the repayment of the loan 
should be 35 years. 

Clauses were then adjusted. 





New Group.—A Select Committee of the House of Commons, 
consisting of Mr. Cawley (chairman), Col. Denny, Dr. Hutchinson, 
and Mr. Remnant, has been appointed to consider the following 
Bills :—East London and Lower Thames Electric Power; Lincoln- 
shire and Yorkshire Electric Power; Cheshire Electricity and 
Power Gas; North-Western Electricity and Power Gas; Clyde 
Navigation (Works). 








Pearson Fire ALarnM SynpicaTs, Lrp., v. PEARSON. 


On March 24th this case was in the list for hearing before Mr. 
Justice Channell. Before the case was called on counsel asked that 
it might stand over till after the Easter Vacation, as negotiations 
were pending for a settlement, but it was necessary to get the 
sanction of the board of directors to the settlement, the dispute 
being one between the chairman of the company and the board. 
The application was acceded to. 





Sutton & Co., Lrp. 


On 25th ult. Mr. Justice Byrne, in the Chancery Division, had 
before him a debenture-holder’s action against Sutton & Co., Ltd., 
electrical engineers, on a motion by the plaintiffs for a receiver and 
manager. Counsel, in support of the motion, said a petition for 
winding up the company would be in next week's list ; it wasa 
case of jeopardy. His Lordship made the usual order in a debenture- 
holder’s action. 





Scunxtion v. R. Appz & Sons CoxLwieRizes, Lrp. 


In this case plaintiff claimed £500 for damages for the death of his 
son in the defendants’ Shawhead Pit at Coatbridge, through electric 
shock on September 11th last. It was believed that the cause of 
the accident was that the power cables and the signalling wires came 
into contact with the shaft, and thatthe latter became charged at high 
voltage, causing the death of Scullion and another (Bell), who were 
believed to have touched the signalling wires. The case came before 
the Glasgow Court of Sessions last week and plaintiff was awarded 
£100 damages. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Railway Electrification. 


As one who was interested in the recent discussion at the 
I,E.E. on Mr. Bennett’s paper, I should feel obliged if you 
could spare me a few lines for some comments thereon. 

I was somewhat surprised at the manner in which this 
paper was received. It had, in the first place, been accepted 
by the Institution as a suitable paper, and possibly some of 
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the Council could have defended it in principle, even though 
they were fully aware of the crudeness of many of the details 
submitted by the author. 

Admitting that the paper as a whole could not be taken 
seriously, although perfectly legitimate as a problem, it 
is questionable whether the criticism (or perhaps 
ridicule would be more correct) offered was not equally 
faulty. Mr. Sayers (and, I believe, many others) absolutely 
condemn “ average areas”’ and the attempt to take the fat 
area with the lean, presumably because the latter are not 
considered capable of economic electrification; later on 
“rotary transformer sub-station ” catches his eye, and leads 
him to suggest “some simpler system” as the probable 
means of electrification. Perhaps his imagination might 
have led him a little further, to the use of accumulator 
traction for the “lean” routes, the latter system having 
a promising field in this class of work. 

Mr. Jacomb-Hood appears to argue that, because the 
S.W. Railway require a maximum of 20,000 kw. on a busy 
day on their principal (80-mile) route, and because Mr. 
Langdon estimated 10,000 kw. for a 50-mile main line 
section of the Midland Railway, therefore Mr. Bennett’s 
“average” estimate of 10,000 Kw. for 235 miles (“ fat 
with the lean,” be it remembered) is worthless. 

I wonder how much consideration Mr. Hood gave to the 
“Jeaner” routes in arriving at this conclusion. This 
speaker further thinks that electrification involves “ more 
trains, higher speeds, and therefore more power,” but this 
does not necessarily imply a greater maximum power—and, 
in any event, the problem of economical loading of the power 
plant would have to be faced, exactly as the problem of 
economically loading freight trains is being faced at the 
present time. 

Mr. Morrison suggested that, with all the necessary stops, it 
would be impossible to improve the speed above what it is now. 
Mr. Bennett reckons on improving the average speed, and 
by simply substituting electrical for steam traction on present 
roads, he would, owing to improved acceleration and with- 
out increasing the maximum speed or eliminating any neces- 
sary stops, obtain an increased average speed. 

Because the paper is faulty in many respects, there appears 
to be no reason why the members of the Institution should 
make it an occasion for “ playing to the gallery.” 


March 22nd, 1904. 


Loco. 





Municipal Appointments. 


Not many weeks ago a corporation, situated not very far 
from Manchester, advertised in a well-known Manchester paper 
for a “ General manager of their Corporation tramways.” The 
advertisement read that the successful applicant must have 
had experience in such matters. The salary offered was £300 
per annum, They appointed the “ clerk” of the committee, 
and in appointing him they “beat” down the advertised 
salary of £300 to £250. The appointment was made in 
February. It seems from inquiries and _ information 
obtained from a reliable source, that this job was kept open 
for him since last Christmas. 

Fair Play. 





[Names WantTED.—A correspondent asks the name of 
makers or suppliers of the “‘ Victor’ fuse. Another corre- 
spondent wants to get into touch with the makers of the 
“ Perrett ”’ electric clocks.—Enps. E.R. | 








REVIEWS. 


Governors and Governing Mechanism. By H. R. Hau. 
Manchester: The Technical Publishing Co. 1903. 


This little book is one that the draughtsman engaged on 
governors may use with advantage, and the engineer may 
read who has trouble with governors. 

Considering the importance of the governors of steam 
engines, it is surprising how little is known of them, and how 
many false ideas are prevalent concerning them. We have 
seen engineers puzzled out of all patience by the hunting of 
governors, and unable to realise the cause for this, or suggest 
@ remedy. 

In this book a large variety of governors will be found 


described, with explanation of heights and powers and other 
details and properties. In Chapter V. the qualifications of 
governors are stated briefly as power, sensitiveness, regularity, 
steadiness, lightness. These several qualifications are then 
separately dealt with. The sort of governor to be employed 
on any engine must obviously depend on the work to be done, 
For example, a governor may merely be called on to vary the 
position of a tripping point, or it may require to shift a 
working eccentric. The power required in these two extreme 
cases is very different indeed. In this book examples of this 
sort are well studied. Relay governors of the Knowles type 
are also dealt with. By means of a relay governor an engine 
may always be brought back to a fixed definite speed, the 
main governor, of course, being also brought back to 
normal height. These effects are best obtained by varying 
the length of the governor rod. The same effect, of course, 
could be got by employing the supplementary governor to 
vary the spring loading of the main governor, but it is much 
simpler to vary the length of the rod. 

The Knowles governor is much used in cotton mills, where 
it is essential to secure regular yarn, and this is best secured 
by regular turning. 





Hardening, Tempering, Annealing and Forging of Steel. By 
Jos. V. WoopwortH. Westminster: Archibald Con- 
stable & Co. 1908. 


The treatment of tool steel under the title of this volume 
is a subject, as the author says, on which there is little 
knowledge. Indeed, steel treatment has been purely a 
matter of experience, unaided by other than a sort of verbal 
tradition. The author, however, does not profess to teach 
the treatment of steel without the aid of experience on the 
part of the taught, but he does about all that is possible to 
be done, and many of his practical hints are such as can be 
followed by the tyro with benefit and economy. 

Thus, he gives such information as the angle at which a 
half-round reamer may be dipped so as to keep it straight 
by modifying the contraction of the two sides to suit the 
form. The making of milling tools involves far more 
labour than material cost, and yet all the labour must 
be expended before the tools can be hardened, and failure 
at the last means waste of all the labour cost. The 
author is very full in this part of his book, and he might 
have added the word “ grinding ”’ to his title, for he covers 
this branch of tool manufacture very fully, illustrating the 
grinding operation very freely in Chapter XII., together 
with sections of emery wheels, and notes on their treatment 
and qualities. 

Heating and annealing furnaces are described and 
illustrated. Tempering solutions are given, and there are 
special directions for the hardening and tempering of various 
articles such as swords, dies, mill picks, thin articles, 
springs, and rock drills, which are best tempered in crude 
petroleum. 

Every shopman ought to have this book. He may not 
agree with all that it contains ; indeed, he probably will not, 
for practical shopmen differ much in their opinions on steel, 
which is, perhaps, all the more reason that all should see so 
good a book, so as to find out at least what the other man 
thinks, and how he treats this “ truly wondrous metal.” 





The Steam Turbine. By R.M.Netuson. Second Edition. 
London: Longmans, Green & Co. 1903. 


The issue of a second edition of this work in little over 
a year probably indicates the interest that is felt in the 
steam turbine to-day. 

The turbine is the oldest form of steam engine, and as 
regards its modern shape it differs but little from forms 
of some years ago. These facts indicate that success has 
been very much a matter of constructive possibilities and 
materials, 

If we were to judge from the development of the turbine, 
we should conclude that the present state of this motor 
showed a near approach to a fixed type. This opinion is 
not generally, or, at any rate, universally, held. Perhaps the 
chief advantage of the turbine is its comparative freedom 
from cylinder condensation troubles, Next is its freedom 
from external friction. These two virtues alone should 
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suffice nearly to halve the steam consumption of a turbine 
as compared with that of the reciprocating engine; the more 
so as both these virtues enable the further advantage of 
greater ratios of expansion to be secured. Yet, despite all 
this, the turbine comes out at most a difficult first. Where 
have the advantages gone to? One engineer says they have 
all been given away by internal leakage, to prevent which 
ought to be the object of future workers. 

The author traces the development of turbines, and gives a 
large number of examples from practice, as well as a long list 
of patents and descriptions of a number of the more pro- 
minent. 

We need not refer to the mechanical advantages of the 
turbine, which are sufficiently obvious in respect of vibra- 
tion. They are duly referred to, as also is the question of 
the loss of economy when non-condensing, and the benefit of 
superheat, 

Tables of sizes of combined turbo-generators are given 
for the de Laval turbine. 

Generally the present state of turbine knowledge is 
brought to date, a fresh chapter being added on the Curtis 
and other turbines, and another on the saving of space due 
to high speeds. 

Expansion curves have been drawn by measuring the’ 
pressure at each ring of buckets. 

Marine engineers will be interested in the chapter on 
marine propulsion. The peculiar arrangement and large 
number of propellers exhibit a curious change from ordinary 
practice. or warships this at present necessitates a sub- 
sidiary turbine for cruising purposes, a disadvantage not yet 
overcome, 





Hoisting Machinery. By Jas. Horner. London : Crosby 
Lockwood & Co. 1903. 

Cranes and other lifting tackle have become of greater 
importance year by year as the waste of time from lack of 
such appliances has been more fully appreciated. Thereisa 
good deal of sound yeneralisation in the book, but not 
sufficient fer actual working dimensioned practice. Thus 
on the matter of chains no rules seem to be given for strength, 
and only a tabular statement showing loads at 5 tons per 
inch (of cross-section of iron), which gives loads somewhat 
excessive, 

The author refers to his treatment of the subject as the 
purely shop method. The fault of this method seems to be 
that the shopman who knows cranes is familiar with the 
method himself, and the man who goes to this book for 
help, finds in it only such knowledge as shop experience 
would enable him to utilise. The information is, in fact, 
in much the same shape as: though it were being given 
in conversation, and it will be chiefly valuable in our opinion 
to the draughtsman of experience who may approach the 
design of cranes as a fresh subject, and may use the book 
as a source of some little guiding information on what has 
been done in the way of constructive methods and 
materials. 





Practical Electro-Chemistry. By Bertram Biount. London : 
Archibald Constable & Co., Ltd. 15s. net. 


This is a second edition, the first being published in 1902. 
It contains 368 pages, and is divided into eight sections. 
The first section gives a lucid and concise account of the 
general principles of electrolysis and electric furnace reactions, 
introducing absolutely no theoretical explanations beyond 
those essential to a clear understanding of the subject. 

The second deals with the winning and refining of metals 
by wet methods. Gold, silver, nickel, cobalt, tin and anti- 
mony are exhaustively dealt with, but space necessitates the 
electro-metallurgy of copper being but slightly touched, and 
whereas some of the earlier work upon the extraction of zinc 
is described, the later and most promising principles are 
entirely ignored. These might have been discussed under 
Section III., wherein aluminium, magnesium and sodium 
are ably dealt with, whose reduction comes under the 
electrolysis of fused salts. 

The chapter on the products of the electric furnace, in- 
cluding carbides, borides and silicides, is, perhaps, the most 









complete account of these reactions to be found in any 
book. 

The fifth section on electro-plating, electrotyping, &c., 
would seem almost out of place in this work, not because it 
does not come under the head of “Practical Electro- 
Chemistry,” for it is one of its most important branches, but 
because each department can only be so briefly treated in 
order to bring it within the scope of the work that many of the 
intricate details essential to the practical plater or the 
student have to be left out, and, consequently, a much more 
full account of these processes is to be found elsewhere. 

Not so, however, with the sixth and seventh sections, 
which deal respectively with electrolytic “‘ Alkali, Chlorine 
and their Products,” and the “ Electrolytic Manufacture of 
Organic Compounds and Fine Chemicals.” We believe that 
no other book treats of these two subjects more concisely or 
more completely, the present position of electrolysis in the 
manufacture of caustic, bleaching powder and bleaching 
liquors, and of hypochlorites, chlorates and perchlorates 
being specially worthy of note. 

The last section, dealing with water power and the carbon 
cell, is of great interest, but the latter, perhaps, is of more 
theoretical than practical importance. 

The book is well printed and bound, and commends itself 
thoroughly to all students of electro-chemistry and electro- 
metallurgy. 





Electrical Engineering. By E. Rosenperc. Translated 
by W. W. Hatpane Gee and Carn KINZBRUNNER. 
London : Harper Brothers. 6s. 


This book is written for “persons employed in the 
mechanical and electrical engineering trades, and elementary 
students of electrical engineering.” It had its origin in a 
number of lectures delivered about two years ago to the 
workmen and staff of the Vienna Schuckert Works, by the 
author, who at the time was chief of the testing department. 
It need hardly be said, therefore, that the book is essen- 
tially a practical one. 

It covers a wide area, comprising the description of the 
fundamental phenomena of the electric current, dynamos, 
motors, arc lamps, measuring instruments, &c. The author 
has taken special pains to make his explanations simple and 
easy to follow. 

The translators have made certain essential modifications 
to render the work suitable for English readers, and illustra- 
tions of English machines and apparatus have been sub- 
stituted for the original German ones. 

In discussing magnets and magnetic lines of force 
(Chapter II.) the author gives the somewhat old-fashioned 
rule of Ampere for remembering the polarity, viz.: “If we 
imagine a man swimming in the wire wi/h the electric 
current, and so as always to /ace the needle, then the North 
pole will be deflected to the /eff hand of the swimmer.” 
There are too many things to remember in this rule. 
Quite recently a lecturer who thought he knew his Ampére’s 
rule as well as his A B OC, went across to a colleague’s 
room just before lecturing, and asked: “Does the north 
pole deflect to the right or the left in Ampéere’s rule, 
and must you swim on your back, or how?” As neither 
of them could remember, the students were given the 
corkscrew rule, which is much easier to remember. If the 
current flows right cr left-handedly, corresponding with the 
rotation given to the corkscrew, the north-seeking pole is 
propelled in the same direction as the travel of the screw. 
That is to say, a right-handed motion sends the north- 
seeking pole forward, and vire versd. 

In this chapter, too, magnetic measuring instruments are 
described and illustrated, the moving-coil type being shown 
and clearly explained. 

In the dynamo section, a Jarge number of modern 
machines are illustrated, and the principles explained 
in a way that any practical man who understands simple 
arithmetic could follow. 

The various forms of windings are dealt with, and former- 
wound armatures in course of construction are illustrated ; as 
are also different types of brush holders, both for copper gauze 
and for carbon brushes. 

A large number of useful diagrams of motor and starting 
switch connections are given, some of which are intended to 
show wrong methods of connecting up. 
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In one the shunt winding is short-circuited on itself, 
owing to the crossing of the connections ; in another, the 
shunt is connected directly across the armature, so that it 
does not get the full voltage till all the starting resistance is 
cut out. This mistake is often made. A frequent mistake 
not shown in the book is to connect the armature in series 
with theshunt. The motor gets its field before the armature 
starts, after which it gradually weakens as the armature 
speeds up, until the motor races at an excessive speed in a 
very weak field. Serious accidents due to the bursting of 
pulleys have resulted from this fault. 

Chapter XI., on Polyphase Currents, is the best popular 
description of alternating current phenomena we have seen. 
It is difficult to deal with the subject without the aid of 
mathematical formule, but the author has succeeded 
admirably. 

One extract will serve to show the homely illustrations 
employed. In explaining why a rotating field is produced 
by two alternating currents having a phase difference of 90°, 
the author takes a stone suspended by a piece of string. 
“If we push such a pendulum from its position of rest, 
then it will swing to and fro—a complete movement 
from, say, the left to the right and back to the left is 
called a period. If, from its position of rest, we push the 
stone from us, it will then take up a swinging motion from 
front to back, which differs from the first vibration in direc- 
tion only, but not in its kind of motion. If, now, we push 
the pendulum, firstly, from its position of rest towards the 
right ; and, secondly, after a quarter period—that is, after 
it has made half an oscillation, being, therefore, in its extreme 
position to the right—we push it forward, we shall observe 
that it takes up a rotating motion. It swings no longer ina 
single plane but in a circle.” The author shows that if the 
second impulse had been given at the lowest point of the 
swing instead of at the top—a phase difference of 180° 
instead of 90°, we should not get a rotating motion but 
merely a swing in a direction between the direction 
of the two impulses. From this analogy it is an easy step to 
two alternating currents acting in different phases. 

Synchronising, reversing polyphase motors and other 
practical points are touched upon. The book is a very 
comprehensive one, and is remarkably cheap. 





Liquid Fuel and its Combustion. By Witt1am H. Boor, 
M.Am.Soc.C.E. London: Archibald Constable & Co. 
1903. 24s. net. 


This ponderous volume (it weighs 4 pounds avoirdupois) 
may certainly be regarded by Mr. Booth and his publishers as 
a “ Magnum opus,” on the subject with which it deals, It 
is, indeed, questionable whether the work would not have 
been more useful to engineers and others interested in the 
application of oil asa fuel, if it had been of half the bulk, 
and published at one half the price. Mr. Booth, in his 
desire to omit nothing bearing on the subject, has included 
a large amount of matter, 7.¢., on furnace materials, water, 
water purification, thermal units, &c., that relates to the utili- 
sation of solid and gaseous fuels, and to their consumption for 
steam raising purposes. With two added chapters dealing 
with the production and characteristics of these two classes 
of fuels, the book might, in fact, have served as a standard 
work on “ Fuel and its Combustion,” and have been re-named 
accordingly. 

However, of the two mistakes which the author of a work 
upon a technical subject may make, that of including too 
much is certainly less serious than that of including too 
little ; and if Mr. Booth has fallen into error, it is upon the 
right side. 

The book is divided into four sections :—Part I., com- 
posed of 13 chapters dealing with Theory and Principles ; 
Part II., 19 chapters, with Practice ; and Parts III. and IV., 
which are made up of appendices, chiefly reports upon the use 
of oil fuel on naval vessels and upon its storage, and 
tables of physical and chemical data. 

Within the limits of this short review, it is, of course, 
impossible to do more than refer briefly to a few points of 
exceptional interest to engineers and chemists. 

Seven of the chapters in Sect. I. are of interest to steam 
users generally, since they deal with refractory materials, 
water, the principles of combustion, and smoke prevention. 








On the subject of firebricks, Mr. Booth is .of opinion 
that many failures of furnace linings are due to bad setiing 
or design, and not to defects in the brick itself. The 
intense localised heat obtained when using liquid fuel, of 
course, necessitates combustion chambers lined with fire- 
bricks or other refractory materials, and the author gives 
useful information as to the methods which may be adopted 
for minimising the melting away of the bricks, under these 
conditions. Siloxicon, the new electric furnace product, is 
referred to as likely to prove useful for the linings of oil- 
fuel furnaces, but no details of actual trials with this new 
material are given. 

In Chapters IX. and X., Mr. Booth’discusses water and its 
purification, and it is satisfactory to note that he supports the 
use of water softeners, but condemns “ boiler compounds.” 
In his own words, “ these nostrums should, as a general rule, 
be carefully avoided.” 

Chapters XII. and XIII. deal with the Calorific Power of 
Fuel and with the Principles of Fuel Combustion, and in 
these chapters the author advances theories which are not yet 
generally accepted by chemists or engineers. Mr. Booth 
ascribes the difficulty of burning bituminous fuel without 
smoke, to the presence of the oxygen, hydrogen and carbon 
in the “solid” state in such fuel. A very large amount of 
heat, he asserts, is necessary to convert these elements into 
the gaseous state, and to produce the volatile hydro-carbon 
gases, which are the chief characteristic of this fuel when 
burnt. Scientific support for this view is obtained from the 
fact that there is a marked discrepancy between the thermal 
units obtained when 1 lb. of carbon in the solid state is 
burned to yield CO or CO,, the heat per unit of carbon 
being much greater for the combination with the second 
atom of oxygen, when the carbon is all in the gaseous state. 
This theory was published and commented upon in our 
columns on August 30th, 1901. Mr. Booth’s other 
heterodox opinion relates to the selective affinity of the 
hydrogen contained in the hydro-carbons for oxygen, at the 
temperature of the furnace, and to the production of soot 
from this cause, when hydro-carbons are burnt with 
a deficient air supply. With regard to the presence 
of hydrogen and oxygen in fuel in the “solid” 
form, the theory of Mr. Booth is not yet fully 
proved, and some of the calculations based upon it, 
and given on pp. 100 and 101 of his work, would almost 
seem to disproveit. Thus with regard to soft Newcastle 
coal, he estimates that nearly one half of the heat generatcd 
by the fixed carbon is required to volatilise the remaining 
constituents of the fuel, and that a furnace temperature of 
only 849° F. is obtained. But the hydrocarbons and their 
constituents do not “return” to the solid or liquid state, 
and their latent heat of vaporisation is therefore wholly lost. 
Farther, with bituminous fuels, imperfect combustion of the 
volatile matters often occurs, and there are losses due to 
radiation, and heat wasted in the chimney gases. The high 
furnace temperature and the high evaporative efficiencies that 
can be obtained with these fuels are therefore surprising, and 
do not support Mr. Booth’s theory regarding the presence of 
solid oxygen and hydrogen in this class of fuel. Without 
going so far as to assert that the theory is wholly wrong, we 
may therefore safely argue that more facts are required in 
support of it than have yet been published. As regards the 
selective affinity of hydrogen for oxygen in presence of heated 
carbon, the formation of producer gas is in conflict with the 
new theory, and it will be necessary to show that the 
hydrogen of hydrocarbons at a high temperature behaves 
otherwise than the hydrogen of steam in presence of incan- 
descent carbon, before it can be generally accepted. 

The second section of Mr. Booth’s work, namely, that 
dealing with the practical applications of oil-fuel to heating 
and steam raising purposes, is that which will probably be 
found most useful by practical engineers, In the various 
chapters comprising this portion of the book, fully illustrated 
descriptions are given of the various methods and systems 
of burning oil-fuel, and of the precautions that are 
necessary in order to obtain the best possible results. This 
section also contains chapters on Flue Gas Analysis and 
Calorimetry, which may prove useful to the engineer ; for some 
of the troubles from which boiler engineers have suffered in 
the past, have been due to ignorance of, or non-attention to, 
the scientific side of the combustion problem. However, 
we do not recommend engineers to attempt all their own 
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testing of fuel and flue gases, with the equipment provided 
by a perusal of Chapters XXVI, and XXVIII. of Mr. 
Booth’s book. These chapters are doubtless only intended 
by the author as guides to the subjects dealt with, and this 
testing work should be put into the hands of a properly 
qualified chemist. 

The Appendices and Tables,.which form quite one-fourth 
of this ponderous volume, contain an immense amount of 
information, and cannot fail to be of value to all engaged in 
the study of fuel and its combustion, whether liquid, solid 
or gaseous. The book is provided with a good index, and is 
printed and produced in the style for which Messrs. Con- 
stable are noted. 

In bringing this review to a close, we must compliment 
the author on the industry that has gathered together such a 
mass of valuable matter bearing on the subject of fuel com- 
bustion. Whether it would not have been wiser to have 
enlarged the scope of the book by altering the title, as already 
suggested, to ‘ Fuel and its Combustion,” or to have restricted 
it more severely than has been the case to “ Liquid Fuel,” is 
a question for author and publisher, rather than for the 
general public. 

The engineer interested in “ Liquid Fuel” will certainly 
find information of immense value to him in this volume ; 
and if it is embedded in a large amount of matter that he 
may deem superfluous, the author’s thoughtfulness in pro- 
viding a good index will at least lighten his labours, and 
enable him to find the information he desires, with a 
minimum expenditure of time and energy in the search. 

We have noted only one serious misprint, namely, on 
p. 260, where afozizing is clearly a printer’s error; but in 
the new edition, when called for, Goutal on p. 94 should be 
corrected to Goutel, and the figures for the combustion of 
methane in Table XX XVIII. should be revised. 








THE LOCALISATION OF BREAKS IN SUB- 
MARINE CABLES. 


[COMMUNICATED. | 


‘Tub following remarks have reference to the very interesting 
note by Mr. A. Davidson which, under the above heading, 
appeared in the ELxcrricaL Review of January 8th, 1904. 
It is, however, unfortunate, that the author when drawing a 
comparison between the several methods of fault localisation 
did not specify the exact conditions under which his tests 
were taken, and it is with the object of obtaining informa- 
tion on these essential points—which the present writer 
considers to be of especial value to submarine cable electricians 
—that this article is written. Before one can rightly 
appreciate the merits of Mr. Davidson’s article, or accept 
the accuracy of his deductions, it becomes necessary to have 
the following clearly stated, viz. :— 

1. Were all the tests taken to false or scale zero ? 

2. Required the current strengths employed in the ratios, 
4:2:land2:1. 

3. In the Schaefer test was the E.C. correction taken 
before and after the application of the testing battery, or was 
it taken at all ? 

It is of importance that these queries should be answered, 
for the simple reason that in the tests enunciated by 
Kennelly, Schaefer, Rymer-Jones, and Cann, certain rules 
to be followed were clearly stated, 7.c., the best conditions 
under which the tests should be executed, having regard to 
the current strengths through the fault when using the 
different ratios, &c., and a brief réswmé of these tests will 
not be out of place if only to show the divers conditions 
obtaining under which the above authors recommend they 
should be taken in order to obtain the most accurate results, 

To put the matter briefly, Kennelly, as is well known, is 
the author of two break tests ; the first published in 1887, is 
taken to false zero, and is limited to a maximum current of 
25 m.a., and the second to seule zero, and is no/ limited to 
25 m.a. 

In the Schaefer, Rymer-Jones, and Cann methods, the 
bridge balances are always made to scale zero and never to 

false zero, 

Kennelly's Test to Scale Zero, not limited to 25 m.a. 
(three-current test).—Three bridge measurements are taken 


with three ratios of c s to line. In the original paper three 
different ratios were given, viz, 1: 4:9, 1 : 2°25 : 16, 
and 1:4:16. The author recommends the use of ratio 
1 : 4 : 16 as being favourable to give more correct results. 

Schaefer's Test to Scale Zero.—WDual test with E.C. cor- 
rection.—Best conditions. Avoid very feeble currents, not 
less than 2 to 3 m.a. per sq. centimetre. Also use as large 
currents as the bridge, size of exposure and intervening 
cable will allow. Make ratio of currents no/ less than 1 : 2 
and not yreater than 1:3. If currents of higher ratio are 
used, a divergence of the laws as demonstrated by Schaefer 
will ensue, and therefore the formula will not hold good. 

Rymer-Jones’s Test to Scale Zero.—Dual test with 10 and 
5m.a. This is a modification of Cann’s triple test, and 
the formula is calculated from results obtained when taking 
the triple test, 7¢., the first value a (taken with 20 m.a, in 
Cann’s test), instead of being measured, is calculated from 
the differences between the measured resistances, A, B, and ©, 
The ratio between © — 8 and B — A is a constant quantity 
for all exposures and under widely differing current strengths, 
Such being the case, the results obtained when using the 
Rymer-Jones or Cann formula, on the same fault, should be 
practically the same. B = bridge balance with 10 m.a., 
and © = balance with 5 m.a. 

Cann’s Test to Scale Zero.—Triple test with 20, 10, and 
5 m.a. Three bridge measurements are taken with current 
strengths of 20, 10, and 5 m.a., in the descending ratio of 
4, 2, 1, the highest battery power being applied to line first. 

In order to avoid taking up unnecessary space, the formule 
appertaining to these tests have not been given, as they are 
no doubt well-known to the readers of the Review. In any 
case, they will be found in the very interesting and concise 
article written by Mr. E. Raymond-Barker, which appeared 
in the pages of this journal on August 21st, 1903. 

The present writer has given the ra/ionale of the fore- 
going tests at some little length, because one cannot under- 
stand the great variation in results obtained by Mr. David- 
son when calculating the value of x by the exponents he has 
given to each test. (ne can only arrive at the conclusion 
that these tests could not have been taken under the con- 
ditions specified by the authors, and this doubtless accounts 
to a great extent for the discrepancy, as by Mr. Davidson’s 
showing, only the results of the Schaefer and Rymer-.Jones 
tests, calculated by his formula, approximating closely to each 
other, 

We will now proceed to analyse Mr. Davidson’s figures. 
He remarks :— 

“Where d = R, — RC, = 2¢,, R, = lower reading, 
we arrive at the following simple formule :— 


“Tf = = 2, 


Kennelly p= 2 @2=R— 24 d 
Rymer-Jones pp = 1:°2 = Rk — 128d. 
Schaefer p 213 w= R, — 1°42 a. 
Cann p=ld 2k, — 17 a. 
“lIfn = 4, 

Kennelly ga 3 FmR— ad. 

Rymer-Jones p = 1:2 r=R, — 46d. 
Schaefer p= ls r= R, — 52d. 
Cann p=1% 2= Rk, — 66d. 


“The minus quantity is in each case the deduction for 
‘end resistance.’ Using currents in the ratio 4, 2, 1, the 
three pairs are obtained, and the three results check each 
other. 

“So far as the writer’s experience with actual tests to 
breaks goes, the Kennelly exponent appears to be rather 
great, or, in other words, the deduction for end resistance is 
too large. The Rymer-Jones and Schaefer exponents give 
the most correct results, as will be seen from the following 
typical results to an actual break. 

“With currents in the proportion 4, 2, and 1, the observed 
corrected figures were 4,396, 4,451, 4,555, and the value 
of z; 


Kennelly... 1,237 4,266 4,201 Mean 4,235 
Rymer-Jones ... 4,323 4,326 4,318 > 4,822 
Schaefer ... 4,313 4,318 4,308 » &e81 
Cann 4,291 4,303 4,274 » 4,289 


“The correct O.R. to the break was 4,316 ohms.” 


Although the ratios are given, no mention is made of the 
current strengths employed. Howaver, in the example where 
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n = 4, a serious divergence was made from the rules 
governing both the Schaefer and Rymer-Jones tests. In 
Schaefer’s test the ratio should not exceed 3 to 1, and in 
Rymer-Jones’s 2 to 1, and the remarkable point is that the 
tests should so closely approximate the locality of the fault. 

For the sake of exemplification, let us presume the above 
tests were taken with 20, 10, and 5 m.a., when this would 
conform to the conditions of Cann’s test, and on this basis 

A = 4,396° B= 4,451° CG = 4,555° 
then the value of z becomes, 

By Cann’s formula, A + B— © = 4,396 + 4,451 — 
4,555 = 4,292°, 

By Rymer-Jones’s formula, 2°5576 B — 1°5576 c = 
4,288". 

By Davidson’s formula, taking a and c = 4 tol = 
4,323. 

On the other hand, if we take the two resistances 
A = 4,396 and B = 4,451°, and calculate x by the 
Rymer-Jones formula, 2 = 4,310°, which is even closer 
than the result worked by Mr. lavidson’s formula, but this 
would be equally incorrect, as by so doing we would raise 
this test to a current strength having an 8 to 1 standard, 
whereas the ratio recommended by Rymer-Jones is 2 to 1. 
The gist of the contention is, viz., it is incorrect and mis- 
leading to compare different tests and draw conclusions from 
these comparisons unless the well defined rules governing 
these tests are strictly adhered to. 

As no mention is made as to whether any E.C. correction 
was made in the Schaefer test under review, it would be 
useless to criticise the result. 

With regard to Kennelly’s test where the calculated 
results—by Mr. Davidson’s formula—give a mean resistance 
of 4,235” a difference of 81° short of the correct C.R. to 
the break, and in one example 115” short, these results tend 
to show (1) That the wrong ratios were used— if taken to 
scale vero; (2) the current strengths too small; (3) the 
incorrectness of the Davidson formnla for this particular 
test. The writer of this article has before him a record of 
numerous tests on broken cables taken both to false and 
scale zero, and in all cases, perfectly reliable results were 
obtained. The examples given below ,have been taken 
haphazard, and without any regard to selection. 

Is/ Test.—HKennelly’s Test to False Zero.—Ratio 4:1. 
C.S. 20 and 5 m.a. Reproduction method :— 

Actual distance to break = 6,291”: 
Mean of tests placed fault at = 6,288°5": 

2nd Test-—Keproduction method. Ratio 4:1. O.S. 20 
and 5 m.a, :-— 

Actual distance to break = 2,283” 
Mean of tests placed fault at = 2,276: 

Kennelly’s Test to Scale Zero.—Ratios 1°4°16. C.S, 

48°12°3 m.a, :— 


Exposure. Correct C.R. to break. Caled. C.R. to break. Difference. 
}" 1,652 1,659 +7 
y 3,260 3,251 —9 
Conductor broken } 
1,997 2,039 42* 
flush with core, J°?""‘ ‘ ecg 


On lovking through the records of some two score of tests 
taken on fractured cables, the present writer fails to find— 
in a single instance—that the results obtained either with 
the Cann or Rymer-Jones tests, have been thrown out so 
much as 27° when dealing with a fault offering such an 
apparent normal resistance as 159 ohms, this figure repre- 
senting the difference between the measured resistances 
obtained with the highest and lowest currents, as in example 
given, Viz. :—4,396°, 4,451°¢ and 4,555°. 

4,555 —. 4,396 = 159° = d. 

Another example will be interesting if only to compare 
the results obtained by using the authors’ formule, which 
are correct for the current strengths used in the tests given 
below, and then applying Mr. Davidson’s formula to the 
same figures, although this is obviously incorrect, for the 
reasons fully explained in this article. 





* This result was to be expected, the current strengths being far 
too great fora fault of little or no exposure. This result was dis- 
carded as the balances were unsteady and erratic, and further teste 
were taken'by the Oann and Rymer-Jones methods which placed 
fault at 2,008 é 


Actuat Test To Broken Enp.—Correcr ©.R. To 
Break = 3,004". 
a.—Calculated from Authors’ Formule, 
EXAMPLE A, 
Cann’s Triple Test to Scale Zero,—Ratios 4 : 2: 1, with 
20, 10 and 5 m.a. 


A. B. C. 
3,137° 3,205 3,335; then = A + B — CO = 3,137 
+ 3,205 — 3,335 = 3,007" = 3” beyond correct position. 
Rymer-Jones’s Test to Scale Zero, with 10 and 5 m.a. 
B. C. 
8,205° 3,835; then 2 = 2°5576 B. — 1°5576 C. = 
3,002” = 2» short of correct position. 


EXAMPLE B. 
The value of x being calculated by Mr. Davidson’s 


Formula, 
ifaa-4 3= 3,137 ¢ Ratio of currents, 4 to 1. Difference 
~~ Rg == 3,385 between k, and R, = 198° = d, 
Correct 
position. 


R}— =&= 3,137 — 198 = 2,939" = 65~ short. 
Rymer-Jones «= R, — ‘46d = 3,137 — 91 = 3,046 = 42 beyond. 
Schaefer... « = R, — 52d = 3,187 — 103 = 3,034 = 27 ——,, 
Cann... .. VU = Ry, — 66d = 3,187 — 1381 = 3,006 = 2 ,, 

It is obvious why the calculated values of 7 in the 
Kennelly, Rymer-Jones, and Schaefer examples are so 
erroneous, #.¢., for the very simple reason that they were 
not taken in conformity with the conditions specified by the 
authors, as regards the current strengths and ratios employed. 
The Davidson formula applied to Cann’s test (if = 4 
«© = KR, — *66d) seems correct in this particular instance, 
because the ratio was 4 to 1, with c.s. of 20, 10, and 5 m.a., 
but it will not apply with a ratio of 2 to 1, or withac.s. 
lower or greater than 20 or 5 m.a. 

EXAMPLE C. 

The value of «z being calculated by Mr. l)avidson’s 

formula— 


Kennelly ... % 


bau y 


If nm = 2. Calculating z from the resistances obtained 
with the two lower powers, 10 and 5 m.a., viz., 3,205" and 
3,935°, R, = 3,205°, R, = 3,335, then 3,335 — 3,205 
= 130° = d. Then the value of z becomes by 

Correct 

cain. 
Kennelly ...2 =R, — 24d = 3,205 — 312 = 2,893 = 111» short. 
Rymer-Jones « = 8 — 1°28d = 3,205 — 166 = 3,039~ = 35” beyond. 
Schaefer ... x = R; — 142d = 3,205 — 185 = 3,020” = 16” ” 
Cann... ...a% = RBi— 17d = 3,205 — 231 = 2,974 = 30» short. 


In this case we have a greater error in the calculated 
results in the Kennelly and Cann examples, and this is 
accounted for to a great extent by the fact that both these 
tests should never be taken with a ratio so small as 2 to 1, 
or with a current so low as 10 and 5 m.a. On the other 
hand, Mr. Davidson’s formula which appears to be—(as in 
the example of Cann’s test where nm = 4)—fairly accurate 
when applied to results obtained with a 4 to 1 ratio, and 
current strengths of 20 and 5 m.a.—is not correct when 
other ratios, &c., areused. The values of x calculated from 
the resistances obtained in the Rymer-Jones and Schaefer 
examples approximate more closely to the actual position of 
the fault than in Example B, because the correct ratios and 
current strengths were used in this case, and the results 
were, doubtless, thrown out by an error in the formula. 


EXAMPLE D. 


The value of « being calculated by Mr. Davidson's 
formula, 

If n= 2. Calculating « from the resistances obtained 
with the two higher powers, 20 and 10 ma., viz., 3,137” and 
3,205°, 

R, = 3,137, R, = 3,205, and d = 68°, 
then the value of « becomes by 


Correct 
position. 


Kennelly ...2=R, — 2°4 d=3,137 — 163=2,974%=30» short. 
Rymer-Jones x = Ry — 128d=3,187 — 87=3,050e=46» too much. 
Schaefer ...% = R, — 1°42d=3,137 — 97=3,040°=36e ”» 


Cann... ...2= RB, — 17 d=3,1397 —116=3,02le=17 ~—_,, 
The correct C.R. to the break in Examples A to D being 
3,004*. 


It will be noticed that in Example D a greater error 
exists in the Rymer-Jones and Schaefer results than in 
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Example ©, whilst those calculated by Mr. Davidson's 
formula for the Cann and Kennelly tests are much closer. 
This point can easily be explained by the fact that, in the 
first case, the current employed would be too high for the 
Rymer-Jones test, and, in the second, it would approach 
more nearly that which is recommended by Kennelly and 
Cann for their particular tests. 

The whole matter seems to resolve itself into a nutshell. 
The formula given by Mr. Davidson may be approximately 
correct if applied to tests taken under the precise conditions 
advocated by the authors of the same, but will certainly not 
apply if the saroe current strengths and ratios are employed 
with all, without any regard to the demonstrated rules, and 
the results thus obtained cannot fail to be inaccurate and 
misleading. The examples given clearly prove this fact. 

The formula given by Mr. Davidson, where n = 4, 
Kennelly’s formula becomes « = nk, — d, where rk, — R, =d 
is identically the same as that published by Mr. H. E. Cann 
in the ELecrrican Review, October 4th, 1895, thus :— 


’==R,—(R,—R,) ohms, which resolves itself into r,—d. 


This formula, however, is used with Kennelly’s test to 
fulse zero where the two testing currents bear to each other 
the fixed ratio of 4 to 1, and are of a strength not exceeding 
25 m.a., on which latter condition the ordinary Kennelly’s 
formula is based. 

Since a comparative table of tests is given in Mr. David- 
son’s article, a short note having reference to two of these 
will perhaps be of interest. In the plurality of faults—the 
only exception being in extremely small and very large 
surface exposures, the two extremes—the values of x obtained 
by either the Cann or Rymer-Jones modification will be 
found practically the same, as should be the case, thus 
proving the correctness of the Rymer-Jones formula. In 
very small exposures, as it is advisable to test with a low 
current (but not less than 5 m,a.) so as to avoid the forma- 
tion of gas bubbles on the broken end which will increase 
the resistance of the fault and make the balances unsteady 
and erratic, the Rymer-Jones test has the advantage in more 
nearly locating the position of the fault. In the case of 
large surface exposures, the results obtained with Cann’s 
higher current test will be more accurate, a smaller current 
bringing the fault home. The discrepancy, however, is so 
small that it makes no material difference in the result, and 
a coefficient table compiled by the present writer—from 
actual tests—for correcting these slight differences, and also 
for evaluating negative results, enables these tests to be taken 
conjointly as a check on each other. 








UNCOMPLETED WORKS. 
[FROM A LEGAL CONTRIBUTOR. ] 


WHEN a contractor undertakes to execute a particular picce 
of work and for some reason or other it is never carried out, 
nice questions arise for adjustment between him and his 
employer. The work may have been uncompleted owing to 
the fault of the employer, in which case it is obvious that 
the contractor must have some remedy, or the contractor 
may have failed in his obligations, in which case the 
employer is entitled to some redress. Again, the arrange- 
ment may be terminated by mutual consent, or from some 
cause outside the control of either party. In these and 
other cases it becomes necessary to assess the amount which 
is to be paid for work already done. 

A discussion of some of the legal questions which have to 
be considered is not without interest to those who undertake 
building and other contracts which involve the expendi- 
ture of large sums of money ; for as a general rule the price 
at which the contractor has undertaken to do the work 
leaves such a narrow margin of profit, that unless the entire 
works are executed the contractor stands to lose considerably. 

Again, from the employers’ point of view, it is by no 
means pleasant to be saddled with works in an uncompleted 
state, as it is not easy to find another contractor who will 
take on the work. 

In many cases the contractor is in the hands of the engi- 
neer appointed by the employers. Thus the contract often 







contains a clause providing that the employer shall be 
entitled to take over the work in a variety of circumstances. 
For instance, a clause is inserted to the effect that if the 
contractor, in the opinion, and according to the determination 
of the engineer :— 

(a) Does not commence the work at the time, or in the 
manner required by the contract and by the engineer ; 

(6) Does not exercise, or is not exercising due diligence, 
or making due progress with the works, at any time 
during the currency of the contract, or before or after the 
original or substituted time for the completion of the works; 
or 

(¢) Does not complete the works till after the time or sub- 
stituted time for the completion thereof ; 

(ad) Does not comply with the requirements or notices of 
the engineer or the employer ; 

(e) Does not execute the work according to the plans, 
drawings, specifications, and these conditions ; 

(f) Does not execute, complete or maintain the works to 
the satisfaction of, or in the manner required by the engineer ; 

(gy) Abandons the contract ; 

(2) Does not perform, or fails, or is failing in the perform- 
ance of any of his obligations under this contract ; 

The employer may enter into occupation and do the work 
himself. 

To provide for the adjustment of prices after a contingency 
of this kind, the following claute is inserted :— 

Where the contract shall have been so determined or 
abandoned, or as soon thereafter as the engineer shall fix 
and determine ex parte, or by or after reference to the parties 
or either of them, or after such investigation or inquiries as 
he may think fit to make or institute, and shall certify what 
amount (if any) had at the time of the determination or 
abandonment of the contract been reasonably earned or 
would reasonably accrue to the contractor in respect of work 
then actually done by him in the premises, and what was the 
value of ary plant and materials upon the site or sites of the 
works for use or sale as the case may be, and such deter- 
mination and valuation shall be final and binding. 

In assenting to a clause of this kind, the contractor 
becomes bound hand and foot to the engineer, whose 
valuation is practically binding upon both parties. At the 
same time there are certain principles which, apart from the 
express terms of the contract, must be observed in the adjust- 
ment of differences between the parties. 

It is to be observed that where a man contracts to do 
work and supply materials for a specific sum, to be paid on 
completion of the whole, he is not entitled to recover any- 
thing until the whole work is completed, unless it is shown 
that performance was prevented by the default of his 
principal (Appleby v. Meyers, L.R., 2 ©.P. 651). Similarly, 
in Sinclair 7. Bowles (4 M. & R.1; 9 B. & ©. 92), it was 
decided that upon an entire contract as to repair of a 
damaged chandelier and make it complete for £10, an 
action will not lie for the value of a partial repair, although 
such repair was beneficial to the defendant, and consisted 
partly in a supply of fresh materials, such materials not 
having been demanded back. 

In another case, a builder contracted with a building 
surveyor, that if he (the surveyor) would supply the 
quantities for a certain projected building, the builder 
would, if he was accepted as the building contractor, pay the 
surveyor out of the first instalment. The surveyor furnished 
the quantities, but the builder subsequently abandoned the 
contract. It was decided that the builder should duly 
proceed with the building contract, and that the performance 
of his contract with the surveyor having been rendered 
impossible by his own act, he was bound to pay for the 
quantities furnished (M’Connell v. Kilgallen, 2 Jr. Q.B.D. 
119). 

The standard by which to estimate damages in case the 
owner sustains loss by the failure of the builder to complete 
the works at the time specified, is a fair rental of the 
property during the period of delay ; speculative profits are 
too remote to be considered unless clearly incidental. 
Losses incidental to, and caused by, the breach of the con- 
tract, depend on the nature of the transaction, and in 
building contracts on the object and uses for which the 

structure was designed. 

If the contractor has done no part of the work, the 
measure of damages is the loss of profit which he would 
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have otherwise earned ; if he has partially completed, the 
measure of damages is the contract price, deducting there- 
from what it would have cost to have completed the work 
when it was stopped, or he may, at his option, ignore the 
special contract and sue for the value of the work actually 
done. 

These alternative rules are laid down because, if the 
contractor were obliged to sue in all cases for breach of con- 
tract, the result would be that, once a contract were taken at 
too low a price, the employer, by proving there was in fact no 
damage, by reference to the contract, would be enabled to 
take advantage of his own breach of contract for his own 
benefit. It is therefore important for a contractor to con- 
sider whether he will sue for breach of the special contract 
upon which he runs the risk of recovering nothing, or 
whether he will claim the actual value of the work done. 

Where the employer has wrongfully forfeited the contract, 
and has subsequently completed the work, then, as a means 
of ascertaining the amount of damage suffered by the con- 
tractor, there may be an inquiry as to what sums have been 
properly expended by the employer after he took possession. 
(Mackintosh ». G.W.R., 1863, 1 Dr., G. J. & 8S. 443.) 

Performance of an entire contract to complete a whole 
work, and not merely all the parts of that work, includes 
everything necessary to complete the whole, and if the 
builder completes the contract, works indispensably necessary 
to complete, are not extras, and the builder has no claim 
for them as such. 

In cases where the contract has been abandoned through no 
fault of the contractor, and there are sums due to him out- 
standing, he has a lien on the goods already supplied, and 
the work already done. 

A contract was made to construct two petroleum tanks on 
the premises of an employer, and the contractors, a limited 
company, made a sub-contract with the plaintiff to construct 
these tanks which were not fixed to the soil, but were too 
heavy to move. When they were partly completed, the con- 
tractors became insolvent. The question to whom the 
unfinished tanks belonged then arose, viz., the sub-con- 
tractor, the estate of the contractors, or the employer on 
whose land they lay. Romer, J., held that the property in 
the tanks remained in the sub-contractor, as they were not 
complete and ready for testing under the contract, and that 
on the insolveney of the contractors, the sub-contractor was 
entitled to complete the tanks, but to refuse delivery until 
payment in exercise of the unpaid seller’s lien. (Bellamy v. 
Davey (1891) 3 Ch. 540.) 

There is one important question in relation to the 
abandonment of works for the solution of which but little 
assistance can be derived from the law reports. A contractor 
enters upon a large undertaking, for the purposes of which 
he finds it necessary to lay out large sums of money. Wages 
have to be paid, materials of all kinds have to be brought on 
to the land, and he has to provide against contingencies of 
all kinds, for which it is necessary to have large sums of 
money ready to hand. No doubt, in many instances, 
provision is made for payment to the contractor by instal- 
ments on the certificate of the engineer ; but pending the 
receipt of instalments, the contractor is often out of pocket 
to a considerable extent. The contract is usually silent as to 
whether the contractor is to be at liberty to borrow this money 
at interest, and charge his principals. 

If an employer during the progress of the work leaves it 
optional for the contractor to go on with or abandon it, the 
builder may abandon the work, and sue for the price of 
that which he has already done. In Clayton v. McConnell 

(1888), 15 Ont. App. 560, the defendant agreed with the 
plaintiff for the erection of a house on defendant’s land. 
While the plaintiff was engaged on the work the plaintiff 
alleged that unnecessary delay had been caused by the 
defendant’s neglect in supplying materials. Defendant then 
said to the plaintiff, “If you won’t go on with your work, go 
away.” It was held that he had left it optional with the con- 
tractor to proceed or abandon the work, and he having elected 
to abandon it, was entitled to recover the amount then due 
therefor; and il is a nice question when the usages of 
trade are sufficiently clear to justify a claim for interest by 
the contractor in such circumstances. A further problem 
also forces itself into notice. Suppose the contractors are 
a substantial firm who are in a position to advance the 
necessary money without borrowing at interest. Must they 
\ 


be out of pocket to the extent of the interest which they 
would have earned on capital if not expended by them in 
procuring materials necessary for the work ? So far as can 
be ascertained, there is no authority on this question. It 
may be assumed, however, that if it were proved to be the 
universal custom of the trade to borrow money at interest 
for the purpose of carrying out a contract, and, further, 
that it was right and proper to charge that interest to the 
employer, the contractor would be within his rights. 

This is but another way of saying that it would have to 
be within the contemplation of both parties at the date of 
the contract that interest was chargeable, and was to be 
charged. If such a custom were established, there is no 
reason to think that a contractor who was able to advance 
the necessary funds out of his own monies should not be 
allowed to charge interest’ at a reasonable rate. 





ROYAL COMMISSION ON LONDON TRAFFIC. 


On March 24tly Mr. C.T. YeRrxus continued hisevidence. He said 
there was no doubt in his mind that no one kind of railway or 
tramway could be specified as being universally applicable. In 
some localities one was best, in others, another. There was no 
doubt, however, that certain fixed rules and principles must prevail 
to make a certain success. The most important principle was the 
ability of the City to locate under its main streets tunnels for the 
carriage of water and gas pipes, electric pipes of all kinds, 
pneumatic pipes and all such others as would, as time went on and 
inventions progressed, be a necessity. The first cost of constructing 
suck tunnels would, of course, be heavier than if a pipe was merely 
buried, but in the long run it would be more economical, to say 
nothing of the public convenience. For those reasons he was 
opposed to what was called the shallow tube or shallow surface 
tramways or railways. It did not matter to a passenger when he 
travelled underground whether he went 40 or 80 ft. down, for the 
difference in time occupied by the lifts was not worth taking into 
account. Then, again, there was no doubt but that the tube 
could be made much more cheaply than the near-surface tunnels, 
and during its construction no inconvenience was caused to the 
public. In the case of constructing a surface tunnel, it cost many 
million pounds to the people before the work was finished. As an 
instance he might cite New York, as to which he had great doubts 
whether it had not cost the public there much more on account of the 
inconvenience and loss of business than it had for the total building 
of the tunnel. He noticed that the railways now tunnelling in 
New York were doing it entirely with tubes. Where lines were 
built in the suburbs or in new streets they should be entirely of the 
newest pattern, and they should be so located as to be feeders to 
the tube lines, and the tube lines should be so constructed that 
they could readily link up with one another. He was not prepared 
to admit that it was a disadvantage to have the lines under one 
control, although he knew that in this country people did not like 
the idea of monopolies. He knew that if all the lines which were 
practically under the control of the Underground Co., were in 
reality owned by them and worked by one company, there would be 
much more liklihood of passengers being able to make connections 
between the different companies and transfer from one company to 
another. For instance, if the Great Northern, Piccadilly and 
Brompton Co. was owned and controlled by the same parties, and 
was under the same management as the Baker Street and Waterloo 
Co, there was no doubt but that a person starting on the former 
line at Earl’s Court could ride, say, to Oxford Circus for one fare. 
His experience had taught him that the more combinations and 
amalgamations there were the better for the travelling public. 

You have given great attention to the question as to how these 
lines should be constructed—by what means the capital should be 
found? ‘Yes; and I have no hesitation whatever in saying that all 
railways should be built by private enterprise. There are times, 
however, when the public advancement of a Bill may assist in the 
building of a railway by having the promoters obtain the advan- 
tage of the public credit. But where this is so the circumstances 
are peculiar. He was very sure that a private company had three 
very great advantages over a municipality, (1) it could purchase its 
material much more cheaply ; (2) it could get its work done more 
intelligently and cheaper, and (3) it could operate more intelligently 
and cheaper. If the enterprise was not a success it was the loss of 
the parties who had gone into the speculation and not of the rate- 
payers. In his opinion the money of the ratepayers was a sacred 
fund and should be guarded with most intense care, and not one 
penny of it should be spent except for a thoroughly proper purpose, 
and that purpose surely was not the running of railways or 
tramways. 

But if the ratepayers give their consent to the municipality run- 
ning a railway or tramway ?—Such consent is sure not to be 
unanimous. / 

The Cuarnman: But the minority must surely abide by the 
decision of the majority. : 

Continuing, Mr. YeRxKus said the acme of railway transportation 
in the City and its suburbs would be that a person could travel 
from any one point to any other point, making connections from 
one line to another, all for a single fare. That would be the 
perfection of travel, but it would never come about unless there 
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was an amalgamation of the different railways. On the roads 
which he had controlled in America there was a uniform fare of 
24d., and the workman could travel 20 miles for that, right out on to 
the prairie, which was really where he desired to go. He felt sure 
that if the working man of London could ride a long distance away 
from his present home, he would eventually find a home ata dis- 
tance from where he now lived. What London needed for its 
working classes was fresh air and green grass, and they would never 
get either with the railways and tramways in the condition that 
they were at the present time, or if run as they are now. His idea 
was a uniform 2d. fare for London. 

By Lord RipBLespaLe: He was very strongly against the use of 
anything inflammable in a tube railway, for in case of fire, people 
were certain to be asphyxiated. He was aware that in some of the 
tubes in London that rule was not carried out, but he felt certain 
that before long the Board of Trade would insist upon it. 

Mr. J. S. Brace, honorary solicitor of the Railway Companies 
Association, said he did not approve of the appointment of a 
tribunal outside Parliament for dealing with railway and tram- 
way schemes as had been suggested by many witnesses. His 
opinion was that Parliament, while retaining the sole control 
of the \issue whether of compulsory powers affecting private 
property or of vested interests, should modify its present 
procedure, so as to secure as far as was reasonably 
possible, uniformity in general principle and design and 
consistency of decision, while economising as far as practicable 
the claims on the time and attention of the Committees. A Joint 
Committee of both Houses of Parliament, to which all schemes 
dealing with local traffic in London should be referred, would, in 
his opinion, command universal confidence and respect. 

On Friday Mr. Alderman Ivey, the chairman of the Tramways 
Committee of the West Ham Borough Council, was called. He said 
that he had had considerable experience of tramway matters, and 
was for some years in the Parliamentary promotion department of the 
British Electric Traction Co. Witness dealt with the position of 
tramway affairs in his borough, and pointed out the difficulties which 
were likely to arise if the conduit system was adopted in the elec- 
trification of tramways adjoining. He considered that the fact that 
local authorities had not yet been abl; to agree on a system or terms 
went to prove the need for an authority which should have powers 
to settle above the heads of the partics concerned any question in 
dispute. Replying to the chairman, he said that, while motor-cars 
and omnibuses would have to be reckoned with in the future, he 
thought that, owing to the wear and tear of the surface of the roads, 
as well as of the movable parts of the mechanical gzar, they could 
never. become so efficient or economical as cars running on 
steel rails with flanged wheels. The only satisfactory solu- 
tion of the intercommunication difficulty was a complete and 
efficient and comprehensive scheme of tramways, planned somewhat 
after the form of a wheel with radiating spokes all crossing near, 
but not at a central hub, the hub being the City, and each spoke 
line being in turn connected up by a series of lines forming inner, 
outer and extra-outer circles. There might be difficulties in the 
way, but he considered the scheme possible of realisation, although 
it would be costly. The system of traction would have to be elec- 
tricity, as it was the most reliable. Witness was in favour of the over- 
head system, which he considered was the bridge which would carry 
us over until the accumulator should be commercially possible. 
It might be commercially possible to run vehicles by accumulators 
in two or three years’ time; and when that time arrived, he did not 
see’of what value the culverts or surface-contact gear would be. It 
would cost more to take them up and make good the roads than the 
material would be worth. The overhead gear, could, however, be 
easily removed, and would be worth a fair price per ton. 

Sir James W. Sztumper was the next witness. He said that for 
several yéars he had been connected with the underground railways 
of London, and had made a special study of them. The time 


had passed for any entirely new scheme of underground railways © 


to be formed in London without unfair detriment to those now in 
course of construction. After dealing with the various tubes now 
in existence, he said that he considered that a tube railway should 
be constructed joining the lower end of the Great Northern and 
Strand Railway at the Strand, and, passing under the Thames, 
should run south, through Southwark, Walworth, Peckham Rye, 
Dalwich, and so to the Crystal Palace. That would open up for the 
working-classes the country beyond Croydon, and so remove con- 
gestion in other parts of London. Having carefully considered the 
question of the proper size for underground tubes, he had come to 
the conclusion that 11 ft. 84 in. internal diameter was the most 
convenient and economical. The theory had been put forward that 
by constructing a tube 13 ft. 6 in. in diameter it would allow suffi- 
cient space for the passengers to make their exit at the side of the 
tunnel in case of danger; but he considered that a side exit in such 
a confined space would be a death trap in case of panic. In the 
course of further evidence, he said that he was of opinion that 
tramway Bills should be allowed to proceed to a Parliamentary 
Committee without the necessity of obtaining the assent of the 
local authority. Schemes ought not to be rejected merely on the 
ground that the capital was not absolutely secured. 
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May-Oatway Installations.—The May-Oatway Fire 
Appliances, Ltd., of Glasgow, has placed the contract for the 
installation on the premises of the Aberdeen University Press with 
the Aberdeen Electrical Engineering Co; of the Darien Press with 
Messrs. Wm. Douglas, Ltd.; and of Lyon’s Printing Works, at 
Glasgow, with Messrs. Carrick & Topping. 





BUSINESS NOTES. 


Electrical Accessories.—We have received from Messrs. 
Parmiter, Hope & Co., of the Hulme Electrical Works, Manchester, 
samples of their water and gas-tight motor switch, distribution box, 
H-type double-pole and knife switches. The water and gas-tight 








Gas-TiaHt Moror-switcH (Box CLOSED). 


motor switch is of the double-pole linked variety, substantially 
constructed in a cast-iron case. The switch has a very quick break 
action, and is designed in three sizes for 20, 30 and 50 amperes on 
a 500-volt circuit. The handle operates through an asbestos packed 
stuffing gland, and the cable leads enter the switch-box through a 
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Gas-TIGHT Moror-switcH (Box OPEN). 


bitumen sealing trough. It is claimed that the swjtch when wired 
may be submerged in water for any length of time without the 
slightest possibility of it being prejudicially affected. This switch 
has been put on the market with a view to meeting the wants of 











DISTRIBUTION Box. 


collieries and others for this class of apparatus at a moderate 
price, The distribution box is constructed for five ways, the fuses 
being visible from the front, and the terminals mounted on 
porcelain strips. The H-type double-pole switch is arranged with 
separate slete base for each pole, and enclosed in a polished teak 
case. Thi witch has a quick-break action and laminated contacts, 
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The standard knife switch is 


and is suitable for high voltages. 
substantially constructed, and stocked in sizes up to 500 amperes, 


This switch has a parallel break, the construction being such that 
the blade is forced out by an attachment to the heel of the switch, 
the spring only contributing the quick break. These switches are 
chiefly used on main switchboard work. 


Adaptable Pendant.—Messrs. Frank Suter & Co., 
Ltd., of 66, Berners Street, W., forward us particulars of a patent 
adaptable pendant which they have introduced to meet the demand 
for this class of goods. The device is very simple in construction, 
possessing but one counterweight and a novel arrangement for 


























tilting the lamp. If a suspending cord were to break, the weight 
would still be supported by the remaining cords, and a standard 
pattern shade secured to the ordinary type of lampholder is used. 


American Conduits for Belgium.—The Belgian Tele- 
graph and Telephone Administration has recently put. down a 
quantity of Camp’s conduit for telephone purposes. Some 
600,000 ft. was supplied to the City of Brussels, and further exten- 
tions in that city and at Antwerp and Liége have resulted in addi- 
tional orders of 825,000 ft. being placed with the same firm (H. B. 
Camp & OCo., New York). Over 1,000,000 ft. of this conduit 
were put down in St. Petersburg during 1903. The chief office for 
Europe is 27, Chancery Lane, London (Messrs. Cumming & Wood- 
man, agents); the Continental agent, Mr. Douglas Wells, 10, Rue 
de la Pépiniére, Brussels, 


Refase Destructor.—A_ contract has been placed by the 
County Council of Lanark with Meldrum Brothers, Ltd., for one of 
their three-grate “ Simplex ” refuse destructors, with suitable boiler 
plant, to be erected at Cambuslang. 


Catalogues.— From the British WestineHouse Co. 
we have received a copy of a new publication just issued under the 
title “Steam Turbine Test.” It contains a reprint (from the Journal 
of the American Society of Naval Engineers of last November) of a 
report made upon the efficiency of a turbine built by the Westing- 
=_— Machine Co., for the Cleveland, Elyria and Western Rail- 
road. 

Circulars relating to their shunt regulating resistances (type No. 
90), fitted with 36-point switches, have been received from Mzssrs. 
Ernest F. Moy, Lrp. 

Messrs. W. F. Dixon & Co., of Percival Street, C.-on-M., Man- 
chester, have placed before us a circular relating to their “ Alex- 
andra” injectors and ejectors, with full particulars, prices, and 
instructions for connecting up ; also one respecting the buffalo raw 
hide gearing. 

A circular has been received from the BraprorD ELECTRICAL 
ENGINEERING Co., illustrating Cassé’s patent speed regulating 
liquid motor starter. 

The GenrRat Exzcraic Co., Lrp., has brought out the ‘15th 
edition of its Section L list, which comprises bells, indicators, 
pushes, telegraph instrumente, lightning conductor fittings, &c. It 
contains particulars of several new departures, Owing to the 





increased demand for a high-class indicator at a moderate price, a 
superior quality indicator is now included at the same figure as was 
hitherto charged for the medium quality. Among the new types of 
belle besides those for traction, ship and mining work, there is 
shown an all-metal bell, the ‘ Colonial,” designed to meet the 
requirements for tropical climates. It ean, of course, be used for 
ordinary house work, and is specially recommended on account of 
its having fixed adjustments, besides being thoroughly dust-proof. 
Many new designs have been made in artistic meta! pusbes and door 
pulls, to. harmonise with the new art work and various styles now 
met with. The list also particularises telegraph instruments, 
sounders, relay and Morse inkers, as used by the G.P.O.. Every 
article in the list is fully described and illustrated, and diagrams are 
included together with instructions to facilitate, the fitting and 
wiring of same, a course which is also adopted in all sections of the 
company’s catalogues. The new dry battery, “The Extra Sec,” is 
described, and its advantages are pointed out. 

The G.E. Co. has also issued a new pamphlet dealing with 
the “Angold” midget arc lamps. These lamps are similar 
to several types now on the market, but are of British manu- 
facture. The principal point calling for mention is the entirely 
new form of magnetic control; resulting in the lamps starting 
up without pumping, and running steadily while on circuit. 
They are made for parallel working on circuits of from 
100 to 120 volts, and for two in series on 200 to 240 volts, or three 
in series on 250 volts. They have weather-proof cases. Their over- 
all size is not more than 124 in., and their small size renders them 
adaptable for the lighting of shop-windows, offices, corridors, &c., 
where there is no space to spare. 

Messrs. Gispons Bros., Lrp., of Dibdale Works, Dudley, 
Worcestershire, have sent us a price list of their machine-moulded 
gear wheels and cast-iron belt pulleys. Another circular from the 
same firm gives prices of driving belts, conveyor bands and 
accessories; and a third particularises their spiral conveyors, con- 
veyor troughs, outlets, &c. 

The British THomson-Hovuston Co. have in circulation an 18-pp. 
reprint from the Tramway and Railway World of a description 
(excellently illustrated, as usual) of the electrification of the North- 
Eastern Railway. 

A price list of incandescent lamps of different shapes and sizes, 
has been received from VERKAUFSSTELLE VEREINIGTER GLUH- 
LAMPENFABRIKEN, Of Berlin. 

Tum Simprex Street Conpurr Co., Lrp., of Westinghouse 
Buildings, Strand, W.C., have sent us one of their embossed trade 
mark show cards, being a striking representation of their well- 
a trade mark. Readers may obtain copies on application to 
the firm. 


Book Notices.—* British Weather Chart, 1904,” by 
B. G. Jenkins, F.R.A.S. London, Norwood: R. Morgan. 6d. 

“Science Abstracts,” Section A.—Physics; Section B.—Elec- 
trical Engineering. London: E. & F. N. Spon, Ltd. 1s. 6d. each. 


Bankruptcy Proceedings.—The public examination 
was held on March 24th before Mr. Registrar Hope at the London 
Bankruptcy Court, of George Ellis and George Linzell Bastin, 
electrical engineers, carrying on business in partnership at 3 and 4, 
High Street, Ilford, under the style of the Electrical Contractors 
and Maintenance Co. The statement of affairs shows liabilities 
£671 18s., and assets £71 6s. 10d. Under examination by Mr. E. L. 
Hough, senior Official Receiver, the debtor, Ellis, said he formerly 
was in business as an electrical contractor at 66, Victoria Street, 
Westminster, starting there in 1895 under the style of H. G. Ellis 
and. Co. In 1897 he sold that business to a limited company, 
registered as H. G. Ellis & Co., Ltd., of which he acted as 
managing director until it went into voluntary liquidation in 1899. 
For a time he had no occupation, but in August, 1901, he commenced 
‘the Ilford business in which he was joined in November, 1902, by 
the debtor, Bastin. The examination was ordered to be concluded. 


Dissolutions and Liquidations.—A meeting of the 
Manchester Electrical Works will be held’ at 147,. Leadenhall 
Street, S.E., on April 28th, to hear an ‘account of the winding-up 
from the liquidator (Mr. J. Fitzpatrick). 

Electro-Voelker Syndicate is winding-up voluntarily, with Mr. 
W..B. Saw as liquidator. 

- Creditors of O. Berend & Co., Ltd., are to send particulars of 
debts, &c., to the liquidator (Mr. Alfred Reley, 132, Wool Exchange, 
E.C.), by April 20th. 

A meeting of the Trafford Power & Light. Supply, Ltd., will be 
held on April 29th., at Manchester, to receive the liquidator’s (Mr. 
E. E. Johnson) report of the winding-up. 

The London Gazette notifies a second and final payment to con- 
tributories of the Electric Lamp Regenerating Co., Ltd., which is 
to be made af 33, Carey Street, and amounts to 5,7,d. per share. 

The Norwich Mutual Telephone Co., Ltd., is winding-up 
voluntarily, with Mr. C. Bussey, of Norwich, as liquidator. 

The Lanchester Engine Co. is winding-up voluntarily with Mr. 
A. H. Gibson, of 39, Waterloo Street, Birmingham, as liquidator. 


Veritys’ Smoking Concert.—On Friday last the 
London staff of Veritys, Ltd., in conjunction withthe members of 
the firm’s athletic club, held their annual smoking concert in the 
Council Chamber at the Holborn Restaurant. A very successful 
evening was spent, and as a result a substantial contribution 
will be handed over to the funds of the Veritys Athletic 
Club. Sixteen football matches have been played during the 
season, of which Veritys have won eight, and lost. five, while three 
have been drawn; the total number of goals scored was 44, against 
37 by opponents. Three matches have been played against “ Oak- 
field,” two being draws, and one being a win for Veritys. 


(Continued on page 551.) 
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LIVERPOOL—SOUTHPORT AND CROSSENS ELECTRIC’ RAILWAY. 





(Continued from page 511.) ; 


Sus-StaTIon EQuIPMENT. 

The sub-station equipments, save as regards amount of 
plant, are identical, and to describe one in detail will give an 
adequate idea of. the whole of them. The three largest, 
Seaforth, Sandhills and Formby, have each four rotary con- 
verters, whilst Birkdale has three, pro- 
vision being made in each case for 





Armature, 10,380 lbs. ; 
machine, 40,940 lbs. 
The transformers are of the air-blast type, and have each 
a capacity of 200 Kw. The coils are circular, and are built 
up of copper strip wound on edge, and insulated with special 


magnets, 21,100 lbs.; complete 









































extensions. Each rotary converter is =|, pi, a a ae ~ 
arranged with its corresponding groups nese Y4 
of transformers alongside; the high i 
pressure oil switches are placed under- . Hi 
ground. $ : i 

The rotary converters are in appear- : 0 TP switcn pitars OF uv a4 
ance similar in general design to the i Air Ghee ‘tetas om? 
standatd p.c. machines. They are doa: Naan m p Me ky or old i 
eight-pole, developing 600 Kw. at Ce _. Bi 
aa ee volts, 375 rp.m. The Mpa Mama Dp ee os 





core discs are segmental, and dovetuail 
into machined’ grooves on a cast- 
iron spider, the rim of which, following standard practice, 
is sectional to avoid shrinkage strains. 

On the alternating current side of the machine are six 
gun-metal slip rings, wh'ch tap the armature windings at 
equidistant points, connection between the radials and the 
outer rings heing effected by insulated bolts carried through 
the intervening rings. 

On each slip ring bear three laminated c»prer brushes. 
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PxLan OF SUB-STATION. 


wrappings, repeatedly impregnated and dried, The secondaries 
are inside, next the core, the primaries above and outside. 
Ample ducts are left between the coils, core and casing, 
to afford free passage for the blast, which, entering 
below, may be regulated by a baffle above. 

The core-plates are of the best annealed soft iron coated 
with a special insulating japan, in two widths, as a first 
approximation to a circular section. The primary Jeads pass 























INTERIOR OF SUB-STATION. 


On the D.c. side carbon brushes are used, which slide in 
radial brackets under the pressure of compensating spring 
levers, 

The average finished weights of this rotary are :— 


out at a pair of corrugated porcelain bobbins sealed into the 
hood, and screw-couple to the leads emerging from the H.r. 
chamber through a tail and gland, ebonite screw sockets 
encasing the naked connection, 


The windings may be 
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readily inspected on unscrewing the sheet-iron sides. The 
secondary leads pass under the floor up the slip-ring stand. 
The primaries were flashed at 15,000 volts to earth and 
secondaries, the latter at 2,500 volts to earth. Each trans- 
former weighs approximately 5,450 lbs. 

The blowers, of which there are two in each sub-station, 
consist of a standard Dick, Kerr 5-H.P. motor, coupled on a 
combined base to a Davidson Sirocco fan, which is keyed 
direct on the motor 


The change-over switches are chiefly for burning out a 
fault in one of the feeders by cutting out the others, or for 
disconnecting a sub-station. Other panels control lighting 
switches and motors, and a further board carries the Board 
of Trade instruments. 


HiGH-PRESSURE TRANSMISSION, 


The high-pressure cables leading from the power house 
are arranged in 
each case in tripli- 





shaft. The capacity 
of each fan is 8,000 
cb. ft. of air per 
minute, at a pres- 
sure of 2 to 3 in. of 
water. 

The sub-station 
switchboards consist 
of a high pressure 
and low pressure 
side; the latter were 
supplied by Elliott 
Bros., the switches 
and circuit-breakers 
being of the stan- 
dard Dick, Kerr 
pattern. 

On the sub- 
station total power 
received panel are 
three A.C. ammeters, 
one in each phase, 
and an integrating 
wattmeter on the 
sub-panel. On the 





cite. Under ordi- 
nary working con- 
ditions all three 
cables are used, but 
in case of break- 
down of any one of 
the cables the two 
remaining ones can 
do the work without 
the drop or the 
current density ex- 
ceeding the per- 
missible limit. 

The whole of the 
cables were manu- 
factured and laid by 
Messrs. W. T. 
Glover & Co., Ltd., 
as sub-contractors 
to Dick, Kerr & Co. 

The extra high- 
pressure cables are 
of the triple-tri- 
angular type, dia- 





transformer panels 
are an A.C. am- 
meter, centre zero 
rotary field ammeter, voltmeter, synchronising plug, oil 
switch operating gear, field rheostat hand-wheel, field-break 
switch and field two-way switch. 

The rotary converter panels carry an auto-circuit breaker, 
and on the D.C. super-panel is an ammeter, two-way 
paralleling plug, and two single-pole knife switches, with 
starting-bar coupler switch on sub-panel. 

On the power-delivered panel are an ammeter, two-pole 











SuB-sTATION SwITCHBOARD. 





trine —_ paper-insu- 
lated, lead-covered 
and armoured, and 
were laid on the solid system. Four different sizes of cable 
were used—37 15, 37 16, 1915, 19 16, the length of each 
being respectively—13. miles, 6} miles, 64 miles, and 18 
miles—a total of 44 miles. 

The insulation consists of Manilla paper impregnated 
with diatrine by a process which ensures that the paper is 
thoroughly impregnated, the surplus compound being removed 
from the surface of the paper by means of a special apparatus. 
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ELEVATION AND SEoTION oF 600-Kw. Dick, Karr Rotary CONVERTER. 


change-over switch, two-way voltmeter plug and integrating 
wattmeter ; on the sub-panel the rotary p.c. starter—a 
multiple contact switch, connected to a grid resistance 
behind. 

On each of the four v.c. feeder panels are an auto-circuit 
breaker on the super-panel, D.c. ammeter and 8.P. change- 
over switch, a Garton lightning arrester and choking coil 
being behind. 





The thickness of the insulation is *36 in. between con- 
ductors, and 26 in. between conductors and the lead sheath. 
This latter lessened thickness is accounted for by reason of 
the system being earthed at the centre point of the machine 
winding, the cables being made for a working pressure 
between conductors of 10,000 volts, and a pressure to earth 
of 5,780 volts. Each of the insulated cores is finished off 
with a differently-coloured layer of paper strip, which serves 
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as a distinguishing mark. The lead sheathing varies from 
-125 to ‘15 in. thick, according to the size of cable. 

The armouring is of galvanised steel wires °08 to °1 in. 
diameter, which act as a mechanical protection, in addition 
tomaking a most satisfactory and efficient earthing con- 


ing the return current, thus increasing the conductivity of 
the return circuit, with consequent: reduction of drop. No 
collector shoe is provided on the train for the fourth rail, 
the current being delivered through the wheels to the 
-ranning rails, and thence, through the cross-bonds, to the 
fourth rail. The in- 
stallation of this rail 











ductor. The joints are of the plumbed lead sleeve type, the 
lead sleeve being filled up with diatrine compound. 

The troughs are made of stout wood, tarred and creosoted, 
filled with compound, and covered over with tiles. Specially 
prepared impregnated wood bridges support the cables at 
18-in. intervals. Three cables run in each trough. The 
cables are laid for the most part in the 6-ft. way, and 
where they pass over 
bridges or in exposed 
situations are laid in 
stout steel troughs. 

All cables were 
tested with 30,000 
volts between cores, 
and to earth, for one 
hour before leaving the 
works, 


PERMANENT Way. 


The permanent way 
is, for the purpose of 
distributing and 
returning the electric 
current, equipped with 
two additional rails. 

One of these current 
rails is brought along- 
side each track on insu- 
lators, whilst the other 
rail is placed between 
the running rails on 
the sleepers, uninsu- 
lated, thus forming 
the principal part of 
the circuit. Whilst 
the joints of both the 
third and the fourth 
rail are bonded in the 
manner described 
below, the fourth rail 
is also cross-bonded to 
the running rails, the 
4 ends of each running 
i rail being connected 
by such a bond to the fourth rail ; by this arrangement, the 
troublesome bonding of the running rails is avoided, as also 
the complications involved by using an insulated fourth rail 
for the return, and the further advantage is obtained that 
the running rails participate to a marked degree in conduct- 











Evectric TRAINS ON THE RatLway. 





also makes it a com- 
paratively simple 
matter to renew the 
running rails without 
unduly interfering with 
the continuity of the 
return circuit. 

The third and fourth 
rails are of equal sec- 
tion, and consist of 
mild steel of specially 
high conductivity, the 
resistance being proved 
by test to be not greater 
than 7} times that of 
pure copper. As a 
matter of fact, the 
average resistance is 
somewhat lower. The 
rails were supplied by 
the North-Eastern 
Steel Co., of Middles- 
brough; they are of 
Vignoles section, 
weigh 70 lbs. per yard, and are in lengths of 60 ft. 
The third rail is supported at intervals of about 10 ft. on 
insulators of re-constructed granite, held in position by two 
clips, the centre of the rail being exactly 3 ft. 114 in. from 
the centre line of the track, and the top of the rail 3 in. 
above the surface of the track rails. These dimensions are 
those agreed upon by all the main line railway companies, 





JUNCTION aT SANDHILLS. 


at a mceting held at the Clearing House on March 3rd, 1903, 
in order to obtain uniformity in case of extensions of third- 
rail systems. It isof ample section to convey the full amount 
of current required by the trains when between two 
sub-stations, without causing any material loss in voltage. 
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Generally the third-rail is placed in the 6-ft. way between 
the tracks, but occasionally it is brought outside the track 
to suit special conditions. At all level crossings, gaps in 
this rail have been provided of such a length that there can 
be no risk whatever to the public; when these gaps occur, 











InTERIOR OF First-Crass Car. 


the third rails are bonded with cable underground. Timber 
guarding has been provided at all the busy places on the 
line, to prevent the possibility of any person coming into 
contact with the third rail. 

-, The fourth rail is supported on wooden blocks, and is 





copper ribbon or “ flat wire” with solid copper terminals. 
They are thus sufficiently flexible to provide for any movement 
which may take place at the joints, and are more easily 
adjusted in case of any variation in distance between the 
bond holes at the time of construction. The bonds at the 
expansion joints are four in number, of the same cross- 
section as those at the fixed joints, but all four are fixed in 
the flange of the rail. These bonds are also made of “ flat 
wire.” 

The fish-plates at the expansion joints are of special 
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SECTION OF TRACK, 





design, and properly slotted to provide for any change of 
length which may take place in the 300-ft. section. This 
system of bonding is carried out on both the third and 
fourth rails, The terminals of all the bonds are of solid 
copper, and are expanded in the bond holes by means of 
screw or hydraulic compressors. 

Each track rail is bonded to the fourth or negative rail 
by means of flexible cable bonds. The bonds were supplied 
by the Forest City Electric Co. 


Tue Rouuina Srock, 
The trains consist in most cases of two first, and two 
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Tuirp-Crass anp Moron Car. 


placed in the middle of the 4-ft. way between the two 
running rails, ot 

At most stations the third rail is interrupted and the ends 
are connected by cables to section switches, This apparatus 
consists of four knife switches, one 
for each end of the up and down line, 
which, in the ordinary way of working, 
are connected in parallel. By cutting 
out one of these switches in two 
adjacent boxes, any part of the up or 
down line may be made dead, 

In providing for expansion and con- 
traction due to changes of temperature 
in the rails, they are divided into 
sections of 300 ft., and the joints 
between the rails making up these 
sections are known as “ fixed joints,” 
The joints connecting the sections 
themselves are known as “expansion 
joints.” At the fixed joints no pro- 
vision is made for expansion or con- 
traction, this being concentrated at 
the expansion joints. The fish plates 
at the fixed joints are made as rigid as 
possible, and the bonds are four in number, two bonds being 
fixed in the web, and two in the flange of the rail. 

It was deemed advisable to use bonds of semi-flexible type, 
which have « conductor built up of parallel strands of 





third-class cars, the latter being at either end, and equipped 
with two motor bogies; each bogie carries two 150-H.!. 
motors, so that there are eight motors per train. ‘The 
current is conveyed to the motors through a cast-steel 





Motor Boaiz TRUCK. 


slipper, attached to a beam on each side of the motor bogie, 

which rubs on the third rail. : 
Both types of cars are 60 ft. long and 10 ft. wide, 

being the widest carriages in this country, and have 8-ft. 
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wheel-base bogies fixed 40 ft. 6 in. apart centre to centre. 
They are arranged with straight sides, match-boarded 
below the side lights. 

There is a monitor or clerestory roof 6 ft. 2 in. wide, the top 
being 12ft.7{in. from the rail level. The vehicles are painted 
in the company’s standard colours of brown and crimson 
lake. The motor-cars are divided into two main com- 
partments, with’a luggage and motor compartment ; access 
is obtained through entrance vestibules, which are recessed 
back at either end, the whole arrangement being so designed 
that the doors shall not project beyond the 10 ft. width when 
extended. Immediately. inside the compartments the seats 
are placed longitudinally against the sides of the car, so that 
ample space is allowed for the ingress and egress of 
passengers. The cars are otherwise fitted with cross seats 
and reversible backs, with a passage between ; the first class 
accommodates two on either side and a total of 66 
passengers per car, the third class three on one side, and 
two on the other, with a total of 69 passengers per car, the 
total seating accommodation in a normal train being in this 
way 270 passengers. 

Large fixed side lights give passengers an excellent view 
of the country while passing, and ventilation is obtained 
through hinged lights in the monitor roof, and extractors. 
Between all cars vestibule gangways are provided, and it is 
therefore possible to pass from one end of the train to the 
other, but only those between the first-class cars are for the 
use of passengers. 

The first-class trailer cars are finished in polished 
mahogany, with polished Kauri pine panels, the seats being 
upholstered in epingle. 

The third-class motor-cars are finished in polished 
wainscot oak, all seats being covered with light rattan cane- 
work to match. The under-frames throughout are of steel. 
Central buffing and drawgear is arranged at each end of the 
trailer cars and the trailing end of the motor-cars. At the 
motor compartment end, standard buffing gear is utilised, to 
simplify the running or shunting of- these trains if brought 
in contact with ordinary rolling stock. 

All cars are electrically lighted and heated, and there is a 
through bell communication which enables the guard to give 
the motorman the signal to start from any vestibule entrance 
on the train. 

The total weight without passengers of each trailer car is 
26 tons, and of each motor-car 44: tons, making the total 
weight of each four-car train 140 tons, with a length over 
all of 248 ft. 6 in. 

The bogies for the trailer cars are the company’s standard 
carriage bogies. Special springs have been introduced to 
ensure easy riding. 

The motor bogie is built entirely of steel, with 8 ft. 
wheel base ; the wheels are 3 ft. 6 in. diameter, an exceptional 
size in connection with electric traction. 

A special feature in connection with the axle boxes is that 
the fillets on the journals are kept quite clear of the brasses, 
thus avoiding a fruitful source of hot bearings. The gears 
are not split, but are forced solid on to an enlargement on 
the axle, and keyed. 

(To be concluded.) 








BUSINESS NOTES. 


(Continued from page 546.) 


Belgium.—The balance-sheet of the Société Filiale 
Belge-Neerlandaise d’Aluminium, of Brussels, for the last financial 
year shows a loss of £5,120. 


German Accumulator Works.—The report of the 
Accumulatoren und‘ Electricitiitswerke Gesellschaft (Boese & Co.), 
of Berlin, for the last financial year shows a loss of £9,263. 


Imports of Foreign Electrical Apparatus,—There 
was again an increase in the imports of foreign goods and apparatus 
into this country during February last, the returns showing a total 
of £64,756, which brings up the total for the first two months of the 
year to £139,430, as compared with only £103,035 in the corre- 
sponding two months of 1903. 

Plant for Sale.—The Gillingham Corporation, which is 
discontinuing the use of single-phase plant, is inviting tenders for 
engines, boilers, alternators, and other machinery, &., of which 
some further information is given in owr “Official Notices” to-day. 


OSE ee par 


Patent Centrifugal Exhaust Head.—Messrs. Aiton 
and Co., of Western Works, Willesden Junction, have recently 
laced on the market a patent centrifugal exhaust head, which, it 
is claimed, is the only one suitable for steam hammer work. It is 
made entirely of cast-iron, and has no loose internal parts to shake 
to pieces, when subjected to excessive vibration. A number of these 
exhaust heads are in use at H.M. Dockyards and af electric lighting 
and other works throughout the country. 
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LIGHTING AND POWER NOTES. 


Ayr.—On the recommendation of its electrical engineer, 
the T.C. has decided to instal additional machinery at the works at 
a cost of £2,500, and to apply for farther borrowing powers to the 
extent of £15,000. 


Bath.—The Corporation has reduced the charge for 
energy for power purposes to 17d. per B.T.U. 


Bexhill.—The T.C. has -resolved to apply to the L.G.B. 
for sanction to borrow £3,500 for E.L. purposes. 


Blairgowrie.—A report has been forwarded to the Water 
Trust by the promoters of the Benachally scheme, The average 
flow into the loch per day is estimated at 5,250,000 gallons. One 
hundred acres of land will be required to be submerged to provide 
storage, for 160 days a year when the rainfall is under the average. 
The promoters propose to convey the water two miles to the genera- 
ting station on the Lunan Burn at Butterstone, 700 ft. below the 
level of Loch Benachally. The energy will be transmitted to 
Blairgowrie, and supplied at 2d. per unit for light. Factories and 
mills in Blairgowrie, Coupar Angus, and Alyth are expected to 
adopt electricity at very cheap rates. The power available at 
Butterstone is estimated at 700 B.u.P. for a 12-hours day, running 
300 days per year. The total cost of the works, including trans- 
mission to Blairgowrie, Rattray and Coupar Angus, is estimated at 
about £42,000. 


Caerphilly.—There was some opposition, on the ground 
that the scheme could not be commercially successful, at the B. of T, 
inquiry on March 23rd, relative to the U.D.C.’s application for a 
prov. order to supply energy to Caerphilly, Llanbradach, Ab:r and 
Senghenydd. Objections were made on behalf of the Great 
Western, the Taff Vale and Rhymney, and the Barry Railway Cozs., 
the Windsor Coal Co., the Rhymney and Aber Valleys Gas and 
Water Co., the Cardiff Coal Co., and Lord Windsor. For the 
Council it was stated that it was proposed to take energy in bulk 
from the South Wales Electrical Power Distribution Co. at 14d. per 
unit., and the total capital expenditure would be £5,500. For the 
opposition the chief witness was Mr. Hammond, and it was urged 
that the scheme could not be commercially successful. 


Cauvery Falls.—The total cost of the second installa- 
tion of the power scheme, which will increase the capacity from 
4,000 #.P. to 6,000 u.P., will be, according tothe Times of India, 
Rs, 13,10,870. The existing capacity of the dams, river works and 
water channels is sufficient to meet the additional demand, but 
the voltage over the main transmission line will be increased from 
30,000 to 35,000, necessitating some alterations. 


Devonport,—The Admiralty has entered into a contract 
with Messrs. Lapthorn, of Plymouth, for the building of an elec- 
tricity generating station for Devonport and Keyham Dockyards 
at acost of about £35,000. Electricity is to be used for lighting the 
establishments, for driving all the dock and constructive machinery, 
and for running the railway between the two yards. The cost of 
the installation is estimated at £250,000. 


Dublin.—It is reported in the local papers, that various 
defects have been revealed in the steam engines supplied to the 
Pigeon House Fort E.L. works recently completed for the Corpora- 
tion. As a result of. recent tests by Mr. R. Hammond, the 
engines do not appear to be up to specification, and will probably 
be rejected. 

Dunfermline.—The Fife Electric Power Co. has decided 
to accept the site at Townhill offered by the T.C. for the erection of 


_ generating station for the West of Fife. 


Exeter.—The T.C. has offered to supply energy to the 
Urban District of Heavitree at the same rates as charged at Exeter, 
ie., lighting, 5d. per unit ; power and heating, 24d. per unit; street 
lighting, 24d. per unit. 

Fleetwood.—The U.D.C. has resolved to serve a notice 
upon the Fleetwood and District Electric Light and Power Syndi- 
cate, Ltd., intimating that it is the Council’s intention to apply for 
the revocation of the Fleetwood E.L. Order, 1890, at the expiration 
of a period named, unless the street lamps in and near Radcliffe 
Road and other streets are electrically lighted. 


Foots Cray.—At a recent meeting of the T.C. a letter 
was read making an offer of £150 for the purchase of its prov. order, 
and the Council is considering the proposal. 


Hanley.—The L.G.B. has written the T.C. in reference 
to its application to borrow £17,600 for electrical purposes. It will 
defer giving sanction for the £5,000 for generating plant, £600 for 
superheaters, and £200 for switchboard until tenders bave been 
submitted. The Board stated that it would sanction a loan, in 
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respect of the excess expenditure, of £11,151, £649 having been 
deducted for the amount of principal which would have been repaid 
if the loan had been raised at the dates of execution of the works, 
seven and eight years ago. 

The T.C. proposes to make the following reductions in the prices 
of energy :—Private lighting, 6d. per unit for the first 91 hours per 
quarter, instead of 150, and 3d. afterwards; and 6d. per unit for the 
first 1,000 units per quarter, 5d. instead of 54d. for the second 1,000, 
4d. instead of 44d. for the third 1,000, and 4d, beyond, Places 
of worship, 4d. per unit, instead of 44d. Meter rents reduced by 
25 to 30 per cent. 


Kettering.—The U.D.C. has fixed the scale of charges 


for meter-rents per quarter at from 5 amps, 5s., to 100 amperes, 3s. 


London,—Hanmpsteap.—The B.C. has decided to sell 
some of its plant, principally that installed in the beginning, at a 
cost of £3,822, it being stated that, owing to the adoption of super- 
heaters, it is no longer required. 

Bartrersea.—The B.C, has resolved to seal an agreement with the 
County of London Electric Supply Co. with respect to the transfer 
of three areas, so as to make districts within which local authorities 
and companies ate authorised to supply electricity coterminous. 

MaryYLEBONE.— On the 24th ult. the Select Committee of the 
House of Commons found the preamble of the Marylebone 
Electric Lighting Bill proved. It allowed a period of 38 years 
for the repayment of the money borrowed under the Bill, this 
period to date from three years after the passing of the Act. The 
clause empowering the Council to lease the undertaking was struck 
out. 

HamMERSMITH.—The B.C. has decided to apply to the L.C.C. 
for a loan of £10,640, to be expended as follows:—Mains, 
£2,702; street boxes and culverts, £514; trenching work, £554; 
sub-stations, £784; transformers, £1,245; switchboard, £999; 
clerk of works and engineer’s charges, £255; consumers’ services, 
£3,677. Mr. Chamberlayne, the chairman of the Finance Com- 
mittee, stated that the accounts of the undertaking would show a 
satisfactory profiton the year’s working, but it was improbable that 
there would be any sum available for the relief of the rates, on 
account of the conservative policy of the Electricity Committee ia 
defraying what was really loan expenditure out of revenue. The 
electrical engineer reported that, as the result of using hot air 
forced draught on No. 1 boiler, a very considerable saving had been 
effected, and he advised that one of the Babcock & Wilcox boilers 
be fitted with the same apparatus (Howden’s) at a cost of £495, in 
order that cheap anthracite ccal may be used instead of best Welsh. 
This was agreed to. 

On the recommendation of its Electricity Committee, the B.C. 
has instructed its electrical engineer to prepare plans and estimates 
for further extensions to the generating plant, which it is stated 
will cost about £40,(00. The B.C. has resolved to terminate the 
arrangements entered into with Mr. A. H. Preece in 1896 as its 
consulting engineer, and to entrust the carrying out of the extensions 
to Mr. Bell, its electrical engineer. 


Malvern.—On March 24th the new electricity works and 
dust destructor erected at a cost of £17,000, were formally opened 
by Sir H. F. Lambert, chairman of the District Council. About 15 
miles of cables have been laid. After having switched on the light, 
and declared the works open, the company adjourned to the 
Imperial Hotel as the guests of Mr. F. A. Moerschell, chairman of 
the Lighting Committee. 


Musselburgh.—The T.C, has agreed to enter intu a con- 
tract with the local tramways company for electrically lighting the 
main thoroughfare. The number of lamps required are 20, and the 
price to be charged is 2d. per unit. 


Perth.—The T.C. hag resolved to agree to the terms 
suggested by the N.B.R, Co. for a supply of energy at 24d. per unit 
for 20,000 units, whether consumed or not. 


Salford.—On March 23rd a L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of £25,000 for elec- 
tricity purposes, and there was no opposition. 


Sydney (N.S.W.).—The City Council has decided to enter 
into arrangements with Messrs. Pope, Maher & Co. for a continuance 
of their contract for arc lamps, pillars, &., by the Clyde Engineering 
Co. The electrical engineer has estimated that it would ‘cost 
£230,000 to put down a plant to supply the whole of the city with 
light and power. 


Taunton.—The Assessment Committee has made a sub- 
stantial increase in the assessment of the Corporation E.L. works, 
and the T.C. has resolved to appeal at the Somerset Quarter 
Sessions. 


Watford.—The B. of T. has refused to accede to the 
request of the U.D.C. for powers to extend the lighting area beyond 
the town. 


Wednesbury.—The Corporation, which is taking a 
supply of energy from the Midland Electric Corporation’s works at 
Ocker Hill, has installed in its sub-station at the Back Fields two 
moitor-generator sets, built by the Phoonix Dynamo Manufacturing 
Co., each generator having a capacity of 75 xw., driven by 115 u.P. 
two-phase motors running at 750 r.p.m., the pressure of supply 
being 230 volts p.c. A battery has also been installed to take 
the light load. Energy is transmitted from Ocker Hill at 7,000 
volts and transformed down to 210 volts, ac., at the Midland 
C orporation’s transformer station in Dudley Séreet.! 


Yreka (California).—The Yreka E.L. and Power Co.’s 
installation, recently completed, and which is situated on the Shasta 
River 5 miles from the town, comprises two 180-xw., three-phase, 
60-cycle, 6,600-volt Victor-Westinghouse water turbo-generators. 
The turbines are 24 in. in diameter, running at 430r.p.m., with a 
capacity of 250 H.P. each. Overhead transmission is used, and the 
current is transformed down to 220—110 volts by three 15-xw., 
three 10-xw., nine 5-Kw., and six 2-kw. Westinghouse transformers, 
It is intended to supply energy for lighting the towns of Yreka and 
Montagne, and for mining purposes, and at the present time the 
lamps in use for public lighting consist of 12 G.E.C. arcs and 36 
32-c.P. incandescents. 








TRAMWAY AND RAILWAY NOTES. 


Exeter.—The Corporation last week was informed by 
the !Electric Tramways Committee that the cost of promoting the 
Parliamentary Bill enabling the Council to construct and work 
about 12 miles of electric tramways had been £3,952, and the 
arbitration to ascertain the amount to be paid by them for the 
existing horse trams cost £1,069 103. 


Liverpool.—The third annual report of the working of 
the tramways, has been presented by ‘Mr. C. R. Bellamy, general 
manager. ‘The scheme for the carriage of merchandise between the 
Liverpool docks and South Lancashire towns, it is said, has not 
developed rapidly owing to the South Lancashire Tramway Co. 
failing to proceed with the doubling of their lines as contemplated 
when the scheme was discussed. Arrangements were, however, 
still in hand for dealing with the matter. The speed on the Liver- 
pool tramways had been increased from 5°8 fo 7} miles per hour. 
The increased earnings through tae use of the top covers on cars 
was about 14d. per car-mile, or a total increase per car per annum 
of upwards of £180. Of 150 cars ordered to be fitted with tops, 50) 
had been placed in service up to December 31st. ‘These were being 
added to at the rate of five or six cars per week. Overcrowding 
would, it was believed, be largely obviated by the use of the 
covers. The number of personal accidents had decreased 11 per 
cent. with an increase of passengers of 3°4 percent. ‘The ratio of 
fatalities to passengers carried on the railways in the United 
Kingdom in 1902, was one in 1,016,222, as against one in 28,264,308 
in connection with the Liverpool tramways. In 1898 the ratio was 
1 to6 million passengers carried by the cars. Each car on an 
average ran 3,194 miles before requiring attention. The cosi of 
maintaining and renewing the overhead electrical equipment was 
£4,672, as against £6,223 in 1902, a decrease of 249 percent. The 
electrical energy used for haulage and lighting the cars was :— 
Liverpool, 17,041,963 units; Bootle, 936,755; a total of 17,978,718 
units; an increase of 6 66 per cent.on 1902. The number of cars in 
stock was 494, of which an average of 383 were in use. The total 
passengers carried in 1903 was 113,057,234, against 109,335 585 in 
1902. The mileage was 11,734,838, against 11,790,815 in 1902. The 
receipts were £524,468, compared with £506,728. The cost of work- 
ing last year was £340,897, which with interest and sinking fund, 
£106,916, made £447,814. The cost per mile was 9 166d. 
The net balance was £96,242, of which £64,161 was placed to 
reserve, &c., and £32,080 to general rate account. § ‘I'he 
total costs per car-mile were 6'983d.; interest, &c., 2°188d.; 
total, 9°166d. The car-mile earnings were 10°733d.; average 
fare per passenger, 1:113d.; average length of 1d. stage, 2' 
miles; length of track 103 miles. 


London.—Once more the House of Commons has thrown 
out the Embankment tramway scheme, which would have provided 
the very neceseary connection between North and South London. 
The majority against was 28. And one of the arguments was that 
tramways on the Embankment would obstruct processions! Oh! 
Mr. Cohen, of Islington ! 

L.C.C.—Notices have been posted that on and after April 6th the 
present service of cable cars between Brixton Road and Streatham 
will be withdrawn. It is hoped that, by this means, the work of 
electrification will be accelerated. 


Rowley.—Last week the Tramway Committee reported 
to the Council that satisfactory terms had been arranged with the 
Birmingham and Midland Tramways Co.ifor the construction of the 
new line from Old Hill to Blackheath. It was also reported that 
the Board of Trade had approved of the position of the poles, and 
that the rails would be obtained from Barrow-in-Furness. It was 
recommended that the loan to cover the coat of the proposed tram- 
way should be increased from £27,600 to £28,000, owing to addi- 
tional improvements being required, and that the sanction of the 
Board of Trade to the proposed alteration be obtained. Mr. 
Mitchell urged that some provision should be made in the contract 
with the Tramway Co. that the rails should be of English make, but 
the chairman assured him that the rails would be supplied by 
British manufacturers. The report of the Committee was approved 
by the Council. 


Tipton.—At the meeting of the U.D.C. last week a 
lengthy discussion took place respecting the giving by the Council 
of consent for the South Staffordshire Tramways (Lessee) Co. fo use 
steam power on the lines for a further period, and eventually, on 
the motion of Mr. D. Hipkins, it was decided to withhold such 
sanction, and to call upon the company to carry out their agree- 
ment to electrically equip the line from Dudley te Wednesbury, 
and run a 10 minutes’ service. 
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West Bromwich, — It is stated that at the end of 
March, the tramway company to whom the lines have been leased 
owed the West Bromwich Corporation no less than £6,700 for rent. 
A dispute that has arisen respecting the lease and agreement is said 
to be responsible for the accumulation. 








TELEGRAPH AND TELEPHONE NOTES. 


Telephonic Communication with France.—lIt is 
announced that on April 11th, the telephone service between 
London and Paris will be extended to the provincial towns in 
England and France between which communication is at present 
practicable. Subscribers to the Central, Western, Victoria, Putney 
and Mayfair exchanges of the Post Office in London will be able 
to communicate with Amiens, Armentiéres, Bethune, Bordeaux, 
Boulogne, Caen, Calais, Cambrai, Chartrés, Denain, Dieppe, Dijon, 
Douay, Dunkirk, Elbeuf, Havre, Lens, Lille, Lyons, Marseilles, 
Nancy, Orleans, Paris and suburbs, Roubaix, Rouen, St. Etienne, 
St. Quentin, Tourcoing, Tours and Valenciennes. Communication 
will at the same time be available between the post offices at Bir- 
mingham, Bradford, Brighton, Bristol, Cambridge, Cardiff, Derby, 
Hull, Ipswich, Leeds, Leicester, Liverpool, Lowestoft, Manchester, 
Newport (Mon.), Norwich, Nottingham, Sheffield, Southampton and 
Yarmouth and renters of wires into those offices on the one hand 
and Paris and certain of the above-named French towns on the 
other. Particulars of the service can be obtained from the local 
postmasters or from the secretary, General Post Office, {E.C. The 
charge will be 8s. fora conversation of three minutes, except in the 
case of conversations exchanged with Bordeaux, Lyons, Marseilles, 
and St. Etienne, in which case the charge will be 10s. for three 
minutes. 


Telegraphic Interruptions and Repairs :— 
Cases, INTERRUPTED, REPAIRED, 


Dominica-Martinique .. oo ee oo «- May5,1902 .. ee 
8t. Lucia-Martinique .. oe ee ae «- May7,1902 .. ee 
Trinidad-Demerara No.1 .. ee ee e- Aug. 27,1901 .. oe 
Cayenne-Pinheiro ee ee ee ee e- Aug. 18,1902 .. oe 
New York-Hayti ee ee “ ee -- April 18, 1908 .. oe 


Anjer-Kalianda .. ae a aa ee -- Aug. 2,1902 .. oe 
Reissa-Issa (Yemen)-Camaran “eo ee e+ Oct, 22,1902 .. oe 
Tourane-Amoy .. e oe an ee -- Nov. 10,1908 .. 
Tarifa-Tangier .. P oe ae xe .. Jan, 18, 1904 .. 


St. Jacques-Haiphong .. <n ws oe e 
Closed { Nagasaki-Vladivostoc as ee ee Feb, 15, 1904 .. 

| Port Arthur-Chefu .. e a -- Feb. 18,1304 .. a 
Dakar-Konakry .. .. March 24, 1904 .. March 24,1904 


LANDLINES. 
Seoul-Masampo .. a ia ae as e- Feb. 18, 1904 .. 
Seoul-Gensan .. ae ee ae eo ee Feb. 18,1904 .. 
Anju-Ping-Yang .. ob we ee ee .. Feb. 25, 1904 


Ninguta-Vladivostock .. oo .» March 2, 1904 # 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Acton.—April 12th. The U.D.C. invites tenders for two 
200-kw. motor-generatore, switchboard, cables, arc lamps, accu- 
mulators, and crane. See “ Official Notices” March 25th. 

Austria.—Tenders are about to be invited for the 
establishment of about 19 kilometres of electric tramways in the 
town of Senftenberg, Bohemia. 

Barnes.—April 12th. Batteries, boosters and switch- 
gear for the electricity works. See “ Official Notices” March 25th. 

Barrow-in-Farness.—April 20th. Condensing plant, 
and electrically-driven pump, &c. See “ Official Notices” to-day. 

Burton-upon-Trent,—April 5th. One 500-Kw. steam 
generating set and condensing plant. See “Official Notices” 
March 25th. 

Chili—June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan). See this column for February 
19th. 

Caba.—April 15th. Tenders are being invited until 
April 15th by the General Direction of Communications in 
Havana, for the establishment and working of a telephone exchange 
in the town Guantanamo. Particulars may be obtained from, and 
tenders are to be sent to, La Direccion General de Communicacionés, 
Havana. 

Edinburgh.—April 4th. Electricity meters for the 
Corporation. See “ Official Notices” March 18th. 


Edinburgh. — April 23rd. Switchboard extension, 
piping. See “Official Notices ” March 25th. 

Foot’s Cray.—The Council invites offers for the purchase 
or working of its prov. order. See “ Official Notices ” March 25th. 

Gillingham.—April 11th. Engine and dynamo oil, 


and electric meters. See “ Official Notices ” to-day. 


G.W. Railway.—April 26th. Four 200-xw. and ten 
400-kw. motor-generators, four cooling towers, cranes, and coal and 
ash conveying plant, for Park Royal generating station and various 
sub-stations. See “ Official Notices” to-day. 


Girimsby.—April 18th. Electrical installation at the 
Alderman Dobson Schools. See “ Official Notices ” to-day. 


Italy.—August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the town. 


Lancaster.—April 14th. Permanent way, overhead 
trolley and other tramway work. See “Official Notices ” March 18th. 


Manchester.—April 7th. Synchronous motor-generators 
for sub-stations; superheaters for Dickinson Street. See “ Official 
Notices” March 18th. 


May-Oatway Installations.—Tenders for installations 
on this system at Belfast and Dundee. See “ Official Notices” 
March 25th. 

Melbourne.—May 13th. One 750-Kw. direct-current 
steam generator. See “ Official Notices ” March 18th. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See “ Official Notices” March 18th. 


Partick.—April 12th. One 500-Kw. steam dynamo, 
75-kw. balancer, and switchboard extensions. See “Official 
Notices” to-day. 

Reading.—April 2nd. Six double-deck bogie cars, and 
one water cart. See “ Offizial Notices” March 18th. 


Rhyl.—April 18th. Carbons, meters, oils for the elec- 
tricity department. See ‘‘ Official Notices ” to-day. 


Spain.—April 2nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders for a telephone exchange 
with sub-exchanges. See this column for March 18th. 


St. Albans.—April 6th. Electric wiring of Napsby 
Asylum, for about 2,500 points. See “ Official Notices” March 25th. 


St. Pancras. — April 12th. Two 1,000-Kw. turbo- 
dynamos, switchboards, &c. See “ Official Notices ” to-day. 

Tynemouth,—<April 22nd. Meters, indicators, and 
motor hiring for the Corporation. See two “ Official Notices” 
March 25th. 

Westminster.—April 18th. High and low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
See “Official Notices ” March 18th. 


Woolwich.—April 14th. Electric crane. See “ Official 
Notices ” to-day. 


OLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
has accepted the tender of the British Westinghouse Co. for a 72C- 
Kw. set, at £5,676. 


Brush Contracts.—The Brush Electrical Engineeeing 
Co. have secured the following contracts :— 


LovGHBoROUGH CoRPORATION.—-Two 250-kw. steam turbo electric generators 
with condensing plant (£3,745). 

AvuckLanp ELEctTrRic Tramways Co.—Four single-deck tramcars complete 
with Brush trucks and electric equipment. : 

LonponDERRY AsyLuM.—Plant for electric lighting installation. 


Calcutta.—A morning paper says that Messrs, Crompton 
and Co., Ltd., have received from the Calcutta Electrical Supply 
Co. orders for electrical machinery to the value of £40,000. The 
news is said to have “created great satisfaction in the town, as 
the men at these works have been working short time for several 
months.” 


Dundee.— The Tramways Committee on 17th ult. 
recommended the acceptance of the tender of Messrs. Thomas 
Parker, Ltd., for three new generators. 


Exeter and Hammersmith,—Messrs. Cowans, Ltd., 
have received contracts for Andrews duplicate mains system from 
the Exeter Corporation at £258, and from the Hammersmith Vestry 
at £124 103. 


Hammersmith.—The B.C. has ordered from the 
B.T.H. Co. 100 of their type K induction meters. 


Ipswich.—The T.C. on March 23rd accepted the tender 
of Messrs. Reavell & Co. for the supply of an engine and dynamo 
(Electrical Co.’s) at £3,572. An amendment that a dynamo of 
English make (Messrs. Siemens Bros.) should be purchased at an 
extra cost of £36 was rejected by 14 votes to 11. 


Loughborough.—The T.C. has accepted the tender of 
Messre. H. & T. Danks, Ltd., for two dryback boilers at £1,050, 
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Walsall. The T.C. has accepted the following 
tenders :— 


Messrs, Parkers, Ltd., dynamo .. _ = es e. £180 
Messrs, Bumsted & Chandler, engine ,. os ae os oe 








FORTHCOMING EVENTS. 


Thursday, April 7th.—At 8 p.m. Civil and Mechanical Engineers’ Society. 
‘* Friction Clutches and their Application to Motor Cars,’ by Mr. 
M. Holroyd-Smith. 

At 8.30 p.m.—Rontgen Society. Meeting. Exhibition Evening. 

Friday, April 8th.—Junior Institution of Engineers. ‘* The Heating and Venti- 
lation of Factories,” by Mr. Kenneth Gray. 

Saturday, April 9th.—At 7.30 p.m. West Hartlepool Scientific Society. Annual 
meeting. 

Tuesday, April 12th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester). Annual general meeting. 

Wednesday, April 13th.—At 6.80 p.m. London Electrical Contractors’ Asso- 
ciation, Dinner at Holborn Restaurant, 








NOTES. 


Electrical Matters at the London Chamber of Com- 
merce.—The annual meeting of the London Chamber of Commerce 
was held on Thursday of last week at the offices, Oxford Court, 
Canron Street, Lord Brassey presiding. The report, which was 
adopted, siated that there had been three meetings of the Electrical 
Trade Section held during the year, and the subjects considered 
included the Port of London Bill, Income-tax Assessment of Agents 
of Foreign Firms in London, Workmen’s Compensation Act Amend- 
ment, Supply of Electricity Bill, and the Departmental Committee 
on Electricity in Mines. The Supply of Electricity Bill was dealt 
with by the Power Bills Parliamentary Committee, but no action 
was found necessary. The opinions of members of the Committee 
were collected with a view to further action in the event of the 
re-introduction of the Billin the Session of 1904. Action was taken 
by the Section with regard to the Departmental Committee on 
Electricity in Mines, arising out of the publicity given to certain 
evidence before that Committee calculated to create an erroneous 
impression with regard to the position of the English electrical 
industry. This was corrected by a communication to the secretary 
of the Departmental Committee. The Section obtained the opinion 
of its members by circular with regard to specific points in con- 
nection with the operation of the Workmen’s Compensation and 
Employers’ Liability Acts, as affecting the electrical industry. The 
Section supported the recommendations of the Mansion House Com- 
mittee as to the Port of London Bill and in connection with the 
Income-tax Assersment of London Agents of Foreign Firms recorded 
its opinion that agents in this country should be chargeable with a 
tax upon the profits made by their foreign principals in the United 
Kingdom. 


Standardisation.—We believe fire-hose threads are 
pretty well standardised throughout Great Britain, if not through 
the Empire also. It is not so in the United States, and this was 
proved at Rochester, U.S.A., where the hose from Syracuse and 
Buffalo would not fit the Rochester hydrants, &c,, and, but for an 
adjoining stream, their timely assistance would have been useless, 
The American Machinist states that, throughout the United States, 
there is no standard of fire-hose couplings, and the connections of any 
one city are more likely not to fit those of another city, than to fit 
them. There are differences of pitch, of thread and of diameter, 
apart from numerous patent threadless couplings. At the still more 
disastrous affair at Baltimore the same difficulty arose. The New York 
engines could aot be coupled to the Baltimore hydrants in the usual 
way, but the New York section was co large that it could slip right on, 
and was actually tied there, and the engine could thus get water, 
though probably at the cost of much leakage lcss. Nor could the 
aid from Washington and Philadelphia be properly utilised. If 
there are differences in hose couplings, this should not extend 
beyond certain standards. One may have 2-in. or 3-in., but the 
sizes should be limited in number, and then it is a simple matter to 
carry a set of standard reducing couplings. It would almost seem, 
after all, that, in the matter of standardisatior, there is very little 
to be learned from the United States. What have our own 
fire brigades to say on the matter? Are their fittings really 
standard ? 


Electricity in Mines.—A question was asked in the 
House of Commons last week, by Mr. John Ellis, as to when the 
rules respecting the application of electricity to coal mining would 
be settled and published. Ino reply, Mr. Akers-Douglas said that 
the rules suggested by the committee had been circulated in the 
various mining districts and were being considered by the coal- 
owners. He expected shortly to receive their views. Having 
regard to the number and complexity of the rules, he thought it fair 
to give some time for their consideration, and for the suggestion of 
amendments before formally proposing them in accordance with the 
provisions of the Coal Mines Regulation Acts. He was, however, 
using his best efforts to expedite the matter, as it would be of 
advantage to every one to get a set of rules into force as soon as 
possible, 





Post Office Engineering Department, London.—The 
first annual dinner of the above department was held on Tuesday, 
March 22nd, 1904, at the Criterion, Piccadilly, Mr. J. Gavey, C.B., 
M.Inst.C.E., Engineer-in-Chief of the General Post Office, presiding. 
The guests of the evening included the Right Hon. Lord Stanley, 
Postmaster-General, Mr. H. Babington-Smith, Secretary, Mr. J. C. 
Lamb, C.B., Mr. J. ‘Ardron, Sir Robert Hunter, Mr. 8. C. Hooley, 
Mr. J. W. Willmot, Mr. A. J. M. Ogilvie, Major Turner, Dr. 
Walmeley, and Dr. Drysdale, the company numbering about 200. 

After the Royal toasts had been duly honoured, Lord Stanley, in 
proposing ‘“‘ The Engineering Department,” eulogised the work of 
the staff, whom he characterised as the pioneers of the great post 
office army. 

He also referred in glowing terms to those civil engimeering 
members of the staff, whose work originally lay with the Royal 
Engineers, and to the services which Mr. Gavey had rendered to 
the country at large. 

Mr. Gavey, iz responding, remarked that it had taken 34 years 
to establish an annual dinner, which was partly accounted for 
by the fact that it was only within the last few years that 
an abnormal growth had taken place in the engineering 
staff. In 1894 the Chief Engineer’s Headquarters contained only 
28 members, and the Metropolitan district an equal number. At 
present the Chief Engineer’s Staff numbers 109, and the Metropolitan 
districts 221. During the last four years they had dug up 550 miles 
of London streets, laid 1,100 miles of conduits, and 120,000 miles 
of telephone wire, to which were connected 16,000 telephones. 

Mr. A. J. Stubbs, Superintendent Engineer, North Metropolitan 
District, proposed the health of “ The Visitors,” coupling it with the 
name of Mr. H. Babington-Smith, the Secretary of the Post Office, 
to which the latter gentleman briefly replied. 

The musical programme (under the direction of Mr. H. J. 
Hoggarth) was excellent, and contributed to by such well-known 
artistes as Miss Mabel Braine, Mr. Anderson Nicol, Mr. Montague 
Borwell, Mr. Sivey Levey, and Mr. Fred. Upton; one of the most 
appreciated items was a very clever recitation entitled ‘The Tele- 
phoning of London,” by Mr. Sivey Levey. 


South African Notes.—Our Durban correspondent in 
his last communication to hand, says:—“ Generally, electrical work, 
like other work, is very dull, and to those who contemplate coming 
out to seek work, my advice is ‘ wait.’” 

Durban (Natal). — The acting borough electrical engineer's 
(Mr. A. Taylor) report for month ending February 29th, shows a 
continued progress of the electricity undertaking, 2,376 lamps 
having been applied for, and motive power totalling 35 u.p. off the 
500 v. p.c. supply. The number of connections made was 60, 
making the total number to date 2,269. The street lighting is being 
proceeded with as rapidly as possible. 20 Brockie-Pell arc lamps 
which were supplied by current from the Point Works, have been 
replaced by 500 v. enclosed arcs, and their circuits diverted to the 
new power station, and the incandescent street lighting has been 
increased by 85lemps. The laying of the telephone pipes and con- 
duits is well in hand, 2,250 ft. run of 34-in. cast-iron pipes, 2,000 ft. 
of 8-in. cast-iron pipes, and 2,000 ft. of 6-way conduit having been 
laid. At the power station the extensions to boiler and condensing 
plant is nearing completion. 

Johannesburg (Transvaal).—At a meeting of the Town Council on 
March 2nd, Messrs. Poetter & Co.’s tender to supply and erect in 
Johannesburg a gas producer plant in connection with the tramway 
and lighting scheme was accepted, the tender being £50,600. The 
Council also accepted the tender of Messrs. Siemens Bros. & Co., 
London, amounting to £154,320, for supplying and erecting gas 
engines, and also electrical generating plant. Messrs. Siemens’s 
tender was the third lowest, and whilst the lowest tender showed a 
saving of £13,000, this was made up, by accepting Messrs. Siemens’s 
tender, which showed a saving in gas amounting to about £850 per 
annum. With a view to avoiding disputes, the Council decided to 
approach both firms with a view of Messrs. Siemens Bros, under- 
taking the whole contract at an additional cost, not exceeding 5 per 
cent, on Messrs. Poetter & Co.’s tender. 


Rating of Machinery. — An influential and well- 
attended meeting of members of Parliament favourable to the 
Rating of Machinery Bill, was held on March 22nd, in one of the 
Committee Rooms of the House of Commong. Sir William Holland 
presided, and among those present were Sir William Tomlinson, 
Sir Charles Dalrymple, Sir A. Seale Haslam, Colonel Royds, Mr. 
E. Chapman, Mr. Herbert Whiteley, Mr. H. Broadhurst, and Mr. 
Charles McArthur. There were also present Mr. Gilbert Watson 
and Mr. G. Humphreys-Davies, Secretary and Consulting Surveyor 
respectively to the Machinery Users’ Association. The meeting 
expressed their satisfaction at the result of the debate on the 
second reading of the Bill on March 18th, when a substantial 
majority was obtained, in spite of a small House and a somewhat 
unexpected debate. The desirability of removing the objections of 
certain Members of Parliament was considered, and it was decided 
to immediately appoint a Sub-Committee for the purpose of taking 
steps to satisfy these particular opponents that their apprehensions 
are without foundation. The following Members of Parliament 
were elected to act, with power to add to their number :—Sir 
W. H. Holland, Sir W. H. Houldsworth, Sir W. E. M. Tomlinson, 
Sir Edward Strachey, Sir John Rolleston, Mr. Alfred Emmott, Mr. 
D. J. Shackleton, Mr. George White, and Mr. Edward Chapman. 


Bradford Tramways.—The gross receipts of the Brad- 
ford electric tramways for 1903-4 amounted to £193,000, as against 
£173,000 in the previous year. The expenditure was £120,000. Of 
the balance, £37,000 will be applied to sinking fund and interest, 
and the remaindsr allotted to depreciation and other purposes. 
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A New European Turbine Combine.—A new com- 
bination in the steam turbine business has been formed, while that 
which was recently announced as baving been constituted has been 
indirectly strengthened. It will be remembered that the first com- 
bine was established by the German interests represented by the 
Berlin Allgemeine Electricity Co., which has a share capital of 
£4,500,000, and by the enormous financial interests associated with 
the American General Electric Co., of New York. The various 
companies concerned have established on common account, two com- 
panies in Germany for the respective exploitation of patents and 
the manufacture of steam turbines on the American Curtis system’ 
and on the German plans of Messrs. Riedler & Stumpf, although the 
sale will be conducted by the constructional company in a number 
of European countries. This combination has been followed by 
the Berlin Allgemeine Co. taking up a large financial interest in 
the Swiss firm of Brown, Boveri & Co., who are the European 
licensees of the British Parsons turbine. It is assumed from this 
association of interests, that the possibility exists of friendly co- 
operation between the new German turbine companies and the 
Swiss company in relation to the American, German and British 
types of steam turbines. The new combination is of an equally 
formidable character. It has been formed to introduce in practice 
the Zoelly steam turbine devised by Director Zoelly, of the firm of 
Escher, Wyss & Co., of Zurich, who enjoy a world-wide reputation 
for water turbines, and who supplied the large turbines now in use 
at the Niagara Falls power station. The Zoelly steam turbine, 
backed by the experience of the Swiss company in hydraulic tur- 
bines, is said to have already yielded admirable results. The com- 
bination which has taken this type under its wing is composed of 
the Swiss company in question, the F. Krupp Steel Co., the North 
German Engineering Co. of Bremen, which is a subsidiary of the 
North German Lloyd Steamship Co., the Siemens-Schuckert-Electric 
Works Co., of Berlin, and the United Augsburg and Nuremberg 
Engineering Co. It is not proposed to form a separate company to 
build Zoelly turbines, but each of the members of the combination 
will construct these engines on a common basis of drawings, 
patterns, sizes, &c., and thus effect considerable economy in prc- 
duction. The interest taken by the great Krupp Co. is explained 
by its owning the Germania shipbuilding jard, while that of the 
North German Lloyd, although of an indirect character, is equally 
of considerable value. 


Physiological Rays and Wires.—M. Charpentier’ 
who claims to have discovered that N rays are emitted by the 
living body, states that other rays are also associated with them, 
and some of these can be transmitted by wires. In the Comptes 
Rendus, January 25th, he describes the. following experiment. A 
small disc of thin copper (called the transmitter) communicates by 
&@ copper wire with the phosphorescent screen used to detect the 
rays, the wire, in fact, being twisted a few times round the screen. 
The disc was from 1 to 2 centimetres in diameter, and the wire 
nearly a metre long, but it might be much longer. The screen was 
fixed in the corner of a dark room, and the disc at the other end 
of the wire was free. When the disc was placed near a living body 
the screen glowed more brightly. This occurred whatever the 
form of wire or the obstacles between the disc and screen. An 
electric screen, such as a plate of copper or aluminium, joined to 
earth, when interposed, arrested the radiations. Insulated metal 
plates did not arrest them. He concludes that physiological rays 
can be transmitted not only direct through air, like rays of light, 
but along metals, like electricity. Such sources of N rays as 
tempered steel, ke says, emit rays having this double mode of 
propagation. This discovery will be useful in the further investiga- 
tion of these rays by making the screen, a copper plate covered with 
phosphorescent sulphide of calcium and attaching it to one end of 
the wire, the other end being free to apply to points of the body— 
for example, the different parts of anerve. Asmall copper disc 
on the free end may be used for exploring larger areas of the body. 


Simultaneous Preparation of Ferro-Manganese and 
Barium Hydroxide.—Mons. G. Gin, of Paris, has taken out a 
German patent fora process indicated by the above title. A 
manganese ore containing the oxides of iron and manganese is 
smelted with the sulphide of an alkali or alkaline earth metal, or 
with a corresponding sulphate and an equivalent quantity of 
carbon. The melt is then mixed with just sufficient carbon to 
reduce the oxides of iron and manganese, and the whole is heated 
again in a second electric furnace which is tightly closed. If 
barium is used in the first operation, a mixture of two double oxides 
is obtained, viz, MnO, BaO and Fe,0,, BaO. Daring the second 
process this breaks up into (Mn,C + 2 Fe;C), together with a cer- 
tain amount of barium oxide. On extracting the residual mass with 
boiling water, the barium oxide is converted into hydroxide, and 
can be recovered by crystallisation. 


Lecture.—Before the Barrow Foremen’s Mutual Benefit 
Society last week, Mr. L. Padwick delivered a lecture on ‘The 
by Cost of the Up-keep of Steam and Electric Driving 

ant.” 


Separation of Zine and Similar Volatile Metals. — 
Mons. A. Salgués has taken out a French patent for a process 
intended to separate volatile metals such as zinc from the non- 
volatile metals which may accompany them in their impure state. 
The metallic mass is heated in an electric furnace till it volatilises, 
the walls of the furnace being constructed of brickwork, which is 
made tight by surrounding it with a jacket containing water. -In 
this way any vapours that permeate the porous material condence 
outside and block up the pores. Similar arrangements are fitted to 
prevent loss of vapour at the places where the electrodes enter, and 
at the inspection holes, &. Three electrodes are employed, two 





of them being movable and either vertical or sloping, the third 
being disposed horizontally. The metallic vapours leave the 
apparatus through a tube into which a current of some indifferent 
gas is pumped; they then traverse tortuous passages, and a chamber 
where they are finally condensed, while the gas passes to the pump, 
and is put into circulation once again. 


Appointments Vacant.—The Governors of Woolwich 
Polytechnic want a head of the mechanical and electrical engineer- 
ing department (£300), a first assistant (£200), and a second 
assistant (£175); assistant electrical engineer for York (£200). See 
our “ Official Notices” to-day. 


The Brussels Central Station Contract.—The Muni- 
cipal Council of Brussels has rejected by a large majority the 
scheme submitted jointly by the Allgemeine and Union Elec- 
tricity Companies, of Berlin, for the erection and equipment of a 
large lighting station in the Belgian capital. ‘The German project, 
which was in close competition with the Belgian tender presented 
by the Dulait-Pieper group, was favourably reported upon by 
experts some time ago. In this connection a Brussels correspondent 
states that the rejection of the Berlin offer cannot be regarded as 
final. The necessity for establishing a large and uniform central 
station is generally recognised. The price charged is high, and the 
efforts which have for some time past been made to 
secure a reduction have been unsuccessful on the ground 
that if it were granted, the small generating stations scattered 
over the town would be unable to cope with the increased 
demand. Thecorrespondent assumes that as the proposed central 
station will place heavy financial responsibilities upon the con- 
tractors in the execution of the works, the order will eventually be 
allotted to the Belgian branches of the German companies. 


Differences in the U.S. Electrical Industry.— 
According to information from German sources in New York, the 
Allis-Chalmers Co. intends to embark on the manufacture of heavy 
electrical productions and turbines in competition with the 
Westinghouse Co. and the General Electric Co., and for this pur- 
pose the first-mentioned will utilise the shops which have been 
rendered superfluous by the erection of the large works at West 
Allis, near Milwaukee, at acost of £600,000. The business relations 
of the Allis-Chalmers Co. with the Westinghouse and General 
Electric Companies were formerly of an intimate character, but the 
refusal of the General Electric Co. to allow the Allis-Chalmers Co, 
to build turtines for it, is said to have induced the company to 
enter the field as a rival of the two leading American electrical 
works. 


U.S, Westinghouse and Siemens-Schuckert Works, 
—The recent visit to Berlin of a representative of the American 
Westinghouse Co. has revised the rumour relating to a suggested 
understanding between the latter and the Siemens-Schuckert Works 
Co. It is believed that an agreement between the two enterprises, 
following upon that recently concluded between the A.E.G. and the 
New York General Electric Co., would entirely obviate American 
competition on the one hand, and on the other would complete the 
scheme for an interchange of inventions, patents and experience 
between the American and German companies. 


Wireless Telegraphy in War.—On the occasion of a 
recent interview at Rome, Mr. Marconi is reported to have stated 
that his wireless telegraphic apparatus was to be employed for the 
transmission of messages by Russia in connection with the trans- 
port of troops over Lake Baikal. The German “Telefunken” 
Co., of Berlin, however, asserts that it received orders from the 
Russian Government several weeks ago for the supply of installa- 
tions for the purpose in question, that the apparatus has already 
been dispatched to its destination, and that the erection of the 
plant by one of the company’s engineers is on the point of com- 
mencing In these circumstances the company submits that Mr. 
Marconi has not been sufficiently well informed by his own 
company. 


Trolley Line Working under  Difficulties.—The 
Grand Berlin Tramway Co. recently bad an unpleasant experience 
on the occasion of a heavy fal] of snow. In addition to the use of 
snow ploughs by the company, the municipal cleansing department 
sought to clear away the snow by the employment of sweeping 
machines, but these swept a portion of the snow and dirt into the 
grooves of the rails, where they were soon frozen by the rapid frost 
of the night. As a consequence the consumption of current by the 
motor-cars increased by from four to five times the normal rate, 
one station having to deliver 4,000 amperes instead of the 
ordinary value of 800 amperes. ‘I'he heavy current caused over- 
heating of the conductors at the Moabit feeding point, and a tem- 
porary interruption in the traflic. 








THE CENTRAL STATION ENGINEER. 


BaRNSTaPLe T.C. has increased the salary of Mr. Hapriaxp, 
engineer-in-charge of the E.L. Works, to £200 per annum. 

St. Annes U.D.C. has increased the salary of the electrical engi- 
neer from £200 to £225 per annum, 

The E.L, Committee of Coventry T.C. has increased the salary of 
Mr. G. Touan, station superintendent, from £3 10s. to £4 per week. 

In consideration of Mr. G. G. Burtt, the electrical engineer, 
having undertaken to prepare plans and specifications for the 
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extension of the generating plant, thereby doing away with the 
necessity for employing the consulting engineer, and also in con- 
sideration of his past satisfactory services, the Hammersmith 
Council has resolved to increase his salary from £500 to £600 a 
year from the 1st iust., and rising by two annual increments to 
£700. The salary of Mr. R. H. Paterson, station superintendent, 
was increased!from £225 to £250 per annum, and 30 other officers 
engaged in the electrical department were also given increases. 

The Aberdeen Town Council at its meeting on 21st ult. 
approved by a majority, of a recommendation of the Gas and 
Electric Lighting Committee, that the salary of Mr. Jamus A. Brett, 
the electrical engineer, should be increased from £500 to £600 this 
year, with a further advance of £100 next year. 








NEW COMPANIES REGISTERED. 


United Electric Tramways, Monte Video, Ltd. (80,456).— 
This company was registered on March 24th, with a capital of £600,000 in £10 
shares (20,000 preference), to enter into any agreements for the acquisition of 
the shares or debentures of La Sociedad Comercial de Monte Video (incorporated 
under the laws ‘of Uruguay), to acquire -or construct, maintain and work any 
tramways light railways or other means of communication in any part of the 
world, to manufacture, repair, maintain and use locomotives, cars, rolling stock 
and plant for the same, and to carry on the business of tramway, railway, 
stage coach, motor, cab and omnibus proprietors, carriers of passengers and 
goods, &c. The first subscribers (each with one share) are:—W. 8S. Wild, 64, 
Mornington Road, Wanstead, clerk: J. W. Ward, 14, Marney Road, 8.W., 
clerk ; M. Benabow, 330, Commercial Road, E., clerk; G. E. Eggleton, 10, Che- 
riton Square, Upper Tooting, secretary; T. F. Stevens, 20, Gerda Road, New 
Eltham, Kent, clerk; J. F. Cooke, 140, Ardgowan Road, Catford, S.E., clerk ; 
and F, C. Booker, 47, Princess Road, Kilburn, N.W., book-keeper. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the subscribers are to appoint the first; qualification, £1,000; re- 
muneration, £500 per annum for the chairman, and £250 each for the others 
(exclusive of salary paid to any managing director). Registered oftice,! Basildon 
House, Moorgate Street, E.C, 


ELECTRICITY SUPPLY ACCOUNTS. 


We give herewith data relating to four of 

Metropolitan, the London supply companies. The Metro- 

County of _ politan has had a successful year, an increased 
London, London revenue having been earned on a substantially 
Electric Supply, decreased working expenditure. Interest still 
and St. James’s centres on the company’s Marylebone area—and 

Companies. the Sardinia Street generating station having 

been compulsorily acquired, compensation and 

@ new site is being given by the L.C.C. The company are shortly 

to supply the Acton U.D.C. with electricity in bulk. The County 

of London Co. are pushing their South London business, in 

particular wiring schemes and prepayment meters are being intro- 
duced with satisfactory results among the smaller consumers. 

Motive power supply is attaining an important position with this 
company, and reduced rates have recently been put into operation. 
The works cost show a marked improvement over the previous year. 
The London Electric Supply Corporation have also improved their 
works costs, but some falling off is noticeable in revenue, due to the 
reduction in price of energy. ‘The company anticipate a considerable 
reduction in average working expenses, accompanying the power 
supply during the present year to the L.C.C. tramways. 

The St. James’s Co. shows a practically stationary revenue, due to 
decreased price. The working expenses show an increase over the 
previous year of ‘4d. per unit, this being due entirely to the high 
price paid, by mutual agreement with the Westminster Co., for 
the bulk supply obtained from the Central Electric Supply Co. 






































Metropolitan Electric Supply | County of London Elec- | London Electric Supply | St. James’s and Pall Mall 
Ps Co., Ltd. tric Supply Co., Ltd. Corporation, Ltd. | Electric Lighting Co., Ltd. 
For the year ending December 31st, 1903. | 1902. 1903, 1902. 1908. 1902. 1903. 1902. 
Total capital expended ... | £2.090,763 | £1,846,448 |£1,300,089 |£1,166,317 | £973,392 | £937,194 | £439,522 | £429,379 
Total number of units sold re BAR 13,551,936 | 12,474,624 | 5,754,633 | 4,868,285 | 4,102,099 | 4,036,593 | 7,140,205 | 6,785,960 
Equivalent number of 8-cPr. lamps | 
connected... ae eke vo - 823,000 | 723,000 528,856 416 292 219,364 | 201,487 254,468 232,685 
Maximum load in kw. sas ee ; 13,243 | 11,948 5,342 4.447 2,750 | 2,580 4,380 4,380 
Horse-power of motors connected ae 900 | 800 5,837 4,424 560 | 330 _ _— 
Revenue account.—Gross revenue ... av £281,422 | £261,073 | £119,748 | £109,653 £77,190 | £78,344 | £117,107 | £117,136 
Gross expenditure... es Pe £138,550 | £152,289 £54,182 £51,120 £41,012 | £43,002 £65,320 £51,852 
a smone. .. a iors SS £142,872 | £108,784 £65,566 £58,533 £35,178 | £35,342 £51,787 £65,281 
Gross revenue per unit... ose ean 498d. | 506d. 500d. 5°4d. 4504, | 4°65d. 394d. 4'14d. 
Works and departmental costs... ios 182d. | 2°32d. 145d. 1°67d. 185d. | 2°00d. 160d. 1°24d. 
Total works costs ... a ea <s 245d. | 2°94d. 2°26d. 2°52d. 2°40d. | 2 56d. 2°20d. 1:83. 
Profit statement (1903).— 
Interest and dividends, &c. ... Ret £127,351 £60,674* £29,768 £37,339 
Balance on year’s working carried 
forward ces ae ee jas £2,236 £5,255 £1,986 £2,745 
Balance from last account... 5 —£4,715 —£4,956 —£1,576 —£2,792 
To depreciation and reserve ... - £18,000 £4,593 £6,000 (reserve) £14,495 
Gross profit ... vr see £142,872 £65,566 £36,178 £51,787 
Total amount to depreciation... ae £116,447 £33,044 £227,566 (written off | Capital reserve fund, 
capital for depreciat’n).| £66,529 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Eastern Telegraph Co.. Ltd. (6,638 C.).—This company’s annual 
return was filed of February 19th, when £3,999,890 otdinaty and £2,000.000 pre: 
ference stock had been taken up out of a nominal capital of £6,000,000 in 
£4,000,000 ordinary and £2,000,000 preference stock ; £5,999,890 has been received, 
Mortgages alid charges: £1,840,973, 


Direct United States Cable Co., Ltd. (11,597).—This com- 
pany’s annual return was filed on February 17th, when 60,710 shares had been 
taken up out of a nominal capital of £1,300,000 in 65,000 shares of £20 each ; 
#£1,214,200 is considered as paid. No mortgages or charges. 


Electric Canal Haulage Co., Ltd. (60,462) —This company’s 
annual return was filed on February 20th, when seven shares had been taken up 
out of a nominal capital of £3,000 in £1 shares. £1 per share has been called up 
and paid, No mortgages or charges. 


Crown Electric Heating Syndicate, Ltd. (67,987).—This 
company’s annual return was filed on January 16th, when the entire capital of 
£5,000 in £1 shares had been taken up. £1 per share has been called up and 
paid on 1,150 shares, and 8,850 shares are considered as fully paid. No mort- 
gages or charges. 


Electric Supply Co., of Victoria, Ltd. (66,059).—Issue on 
March 10th of £85, debentures, part of series created October 16th, 1900, to 
secure £200,000, Property charged: the company’s undertaking and property, 
present and future, including uncalled capital. Notrustees. Previously issued 
of same series: £40,000. 


Cowper-Coles Galvanising Syndicate, Ltd. (41 223).—Issue 
on March 10th of a debenture fot £100, part of series created Januar 15th, 
1902, to secure £1,200, charged on the company’s property, present or future, 


, except uncalled capital. Holders: Sherard Cowper-Coles & Co,, Ltd, No 


trustees, Previously issued of same series: £1,000, 





* Includes £500 to contingency account, 











CITY NOTES. 


British Insulated and Helsby Cables. 


Tx shareholders of this company held their annual meeting last 
week in Liverpool. 

Mr. E. K. Musprart, the chairman, stated that the gross profits 
were £129,446, against £127,696 in the previous year, notwith- 
standing lessened output and more severe competition. Although 
they had earned it, the directors did not recommend a dividend 
equal to that paid in the previous year, but declared an 
additional 4 per cent., making 8 per cent. for the year, compared 
with 10 per cent. Extension of the telephone cable factory at 
Prescot had increased its output capacity three-fold; and, having 
regard to the statement of the Postmaster-General that the Post 
Office proposed to spend some £3,000,000 upon the extension of the 
telephone service, the new departure was justified. The report was 
adopted. 





Electric Lighting and Traction Co. of 
Australia, Ltd. 


Tx fourth annual general meeting of the shareholders of this 
company was held on Monday at Winchester House, Old Broad 
Street, Mr. J. B, Braithwaite, Jun., presiding. 

The CHaigman, in proposing the adoption of the report, said that 
dealing with the capital expenditure,” the amount expended last 
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yearon the Melbourne undertaking showed an increase of £10,000 
during the year, standing at £223,951 against £213,734. At Ade- 
laide and Port Adelaide they had spent nearly £16,000, the expen- 
diture there standing now at £109,379 against £93,009. At Geelong 
they had spent about £2,000, the expenditure there standing at 
£39,251 against £37,418. The stores in Australia were £6,716 
against £9,725. The suspense account stood at the same figure as 
last year, and the profit and loss account stood at £7,422, as against 
£402 10s. 9d. last year. Turning to the profit and loss account they 
found that the profit on the Melbourne undertaking was 
£2,093. The Adelaide undertaking produced them £3,449 
against £500 7s, 2d., and Geelong produced a profit of £705 
against £385, the total earnings from their Australian stations 
thus being £6,248 17s. 8d. against £8,302 last year. The expenses 
had been much the same as last year. The loss on the Port 
Adelaide undertaking this year was only £71 10s. against 
£413 28. 9d. Jast year. ‘T'arning to the accounts of the three 
stations, taking Melbourne first, during the past year they had for 
the first time had no assistance whatever from the city load. As 
they knew, the Corportion of Melbourne purchased the mains from 
the company inside the city some time ago, and had erected a power 
station themselves. For atime it had been necessary for them to 
take current from the company ; but during the past three years the 
amount taken had been gradually decreasing, and now it had ceased 
altogether, so that the results which they showed from Melbourne 
this year had been derived entirely from their own lighting in the 
suburbs. The gross revenue from Melbourne this year was £7,981 
as against £2],223, a drop of about £14,000. On the other 
hand, their income from power had risen from £346 to 
£1,226—that was to say, had. nearly quadrupled—which was 
rather an encouraging feature. The public lighting also 
showed a slight increase, £1,835, as against £1,523. On the 
expenditure side the cost of generating stood at £6,957 as 
against £14,530, so that the expenses had been rather more than 
cut in half. The cost of distribution had declined from £1,786 to 
£1,570, making a total cost of £8,528 against £16,166 the previous 
year. The general charges also showed a decline, being £1,765 as 
compared with £1,939. The profit and loss account this year 
showed a balance of £2,093 as against £7,416, so that, although they 
lost £13,000 in their gross revenue from lighting, they were 
able to save about £8,000 in reduced expenses, making the actual 
profit of the station £5,400 less than in the previous year. Of 
course, from this time forward they hoped to see the profits steadily 
increase. If they turned to Adelaide, they had the same sort of 
experience only in the reverse direction, because there instead of 
having lost the city lighting, they showed a very large increase. 
The total revenue was £7,809 against £3,725, rather more than 
double—that was excluding meter renter. The generating charges 
had amounted to £4,035 against £3,077, so that they had 
earned an increased revenue of about £3,500 at an extra 
expense of less than £1,000. The result was a_ profit 
of £3,449, against £500, or nearly seven times the amount of 
profit that they made in the previous year. When they came to 
Geelong the progress there was not so rapid as it ought to have been, 
because during the year they had had to replace the battery there, 
and naturally during the time they were without the battery their 
working expenses considerably increased. Had it not been for that 
their profit would undoubtedly have been much better, but as it was 
it stood at £705, as against £335. With regard to Port Adelaide, 
that had hitherto shown a loss which had been very much reduced 
this year, the figures being £71 10s., against £413 in the previous 
12 months—almost a negligible quantity—and if the proposal to 
connect Port Adelaide up with the Adelaide station was carried out, 
he had no doubt that station would become a source of profit to 
them instead of aloss. He had had the opportunity of seeing their 
stations during the past year and conferring with Mr. Clements, 
their general manager, and they were all in excellent condition, 
and were capable of extension if necessary. He might say that the 
five months of the current financial year, as compared with the same 
months of the previous year, were very encouraging, especially as they 
covered the summer season. In Melbourne they had made a profit of 
£730, against a loss of £267; in Geelong, owing tothe breakownof their 
battery, the results were not quite so good. At Adelaide, fcr the 
five months, they had made a profit of £1,508 as against £955; 
while at Port Adelaide the results were much about the same as for 
the corresponding five months of the previous year. Roughly, so 
far, their profit was three times what it was up to the same time 
last year, which, he thought, showed a very satisfactory rate of pro- 
gress. As far as they could judge, the profit for the current year 
should be sufficient to pay the whole of the debenture interest, 
standing charges, and bankloans. He did not think there was any 
prospect of a dividend of the preference shares this year, but the 
dividends were cumulative, and he believed it was only a question 
of waiting. 

Mr. J. F. ALBRIGHT seconded the motion, and the report was 
adopted, 





Anglo-Argentine Tramways Co, 


Tue report for 1903 states that the receipts were £328,994, and 
working expenses £174,425, the net receipts being £154,568. 
Interest on debenture stock absorbed £15,996, and the interim 
dividend on the preference shares £32,500, leaving available 
£106,071. The receipts show an increase of £74,412, working ex- 
penses a decrease of £16,710, and the total net receipts an increase 
of £91,122. The directors recommend that a final dividend of 2s. 6d. 
per share be paid upon the preference shares, which, with the 
interim dividend of 2s, Gd. per share paid in October I<t, will 
make 5 per cent. for the year 19035 that £1,350 be employed to 


write down £10,000 Consols to 85; that £15,000 be placed to the 
credit of reserve and renewal account; that a dividend of 6 per 
cent. be paid upon the £850,009 of ordinary shares; and that 
£6,220 be carried forward. The foregoing results must be con- 
sidered all the more satisfactory, as horse traction was not finally 
abandoned until last September, electric traction having been 
graduallylintroduced. The directors having made arrangements to 
purchase current at a smaller cost than that at which the company 
could generate it, notified the contractors, under the agreement of 
April 10th, 1889, that they would not require the power houses and 
necessary machinery. To cover this and sundry other matters, the 
contract price was reduced by mutual agreement from £1,000,000 to 
£850,000 in ordinary shares. This arrangement, besides being 
advantageous in itself, relieves the undertaking of the necessity of 
maintaining a costly electrical staff in Buenos Ayres, and materially 
lessens the company’s responsibilities. Negotiations are still pro- 
ceeding for the transfer to the company of the City of Buenos 
Ayres Tramways Co.’s system. The period of five years for which 
Mr. Lazarus and Mr. Concanon were appointed to serve as directors 
without remuneration will expire on May 17th next. It is pro- 
posed, therefore, at the meeting to submit resolutions to continue 
them as directors, and to increase the amount of the directors’ 
remuneration. 


Bournemouth and Poole Electricity Supply Co. 


At the meeting held on Thursday of last week at the cfiices, Mr. 
A. H. Sanderson, who presided, congratulated the sbareholders 
upon the satisfactory result of the year’s working. The general 
progress in the company’s business had been in every way satisfac- 
tory and encouraging. There had been a substantial increase in 
the revenue receipts, in the lamps applied for, and in the number 
of units sold. The total capital expenditure of the company now 
stood at £286,889, of which £55,433 had been expended last year. 
The largest item in that expenditure had been in respect of mains, 
but there was no doubt that in the course of time the particular 
mains on which they had spent their money last year would prove 
highly remunerative. With regard to the Richmond Co., the sum 
invested in that undertaking stood at £110,168 as against £105,436. 
The paid up capital of the company was now £243,232, an increase 
of £225,000 as compared with that time last year, the additional 
sum received being represented by the calls received on account of 
the 4,500 new shares issued last July, andin respect of which certain 
other calls did not fall due for payment until lqgter. The debenture 
stock showed an increase of £11,003, and an additional £48,000 
would fall due this year. Loans against securities stood at rather a 
high figure—£59,850 as against £28,500. That, however, was simply 
a question of finance, and the amount had been largely reduced since 
the close of the year, and would be still further reduced out of the 
further payments to be received in respect of the debenture stock 
and in respect to the other calls due on the last issue of ordinary 
shares. The reserve from premiums received had been increased 
during the year by the premiums received on the new share issue, 
and after writing off all the expenses of that issue, that account 
showed an increased balance of £6,634. The reserve for deprecia- 
tion now stood at £10,204. The revenue showed a marked improve- 
ment ; the sales of current and meter rents had increased by £3,729, 
which, in view of the revision of their supply charges, was very 
satisfactory. The gross receipts exceeded those of the previous 
year by nearly £4,000—that was about 11 percent. With increased 
business they must, of course, get increased charges, but taking the 
figures as a whole, he thought they bore a reasonable proportion to 
the increase in the revenue and in the volume of business. The 
total net revenue, £22,607, was considerably in excess of last year’s 
figures. This year they had placed £3,000 out of reserve to the 
depreciation account. It might not meet the views of their critics 
in every way, but it was an increase over last year’s figure of £500, 
and was a step in the right direction. The increase in the units sold 
was 260,000, and they had an increase of 19,542 in the number of 
lamps applied for, as compared with an increase of 3,343 for the 
preceding year. That increase was a record in the company’s history, 
and although he could not promise that it would be maintained, yet 
he was extremely hopeful that it would be, particularly as the 
lamps applied for since the close of the year up to date exceeded 
those applied for up to the same date last year by about 54 per 
cent., and the units sold for the same period, showed an equally 
satisfactory rate of increase. Additional generating plant had been 
erected at Bourne Valley, and there was every reason to believe 
that they would not have to increase their plant there to any extent 
during the next two years. The Christchurch station had been 
completed, and a supply was commenced there in June last, and 
they had secured a contract from the borough council for lighting 
the public streets. 

Mr. J. Atk1InsON HoskerR seconded the motion, and the report 
was adopted. 


Northern Counties Electricity Supply Co. 


‘THE anntial meeting was held in the Station Hotel, Newcastlé-on= 
Tyne, on the 23rd inst., Mr. Joun D. Mineuen, chairman, presided. 
He said, in moving the adoption of the report, that the progress of 
the company had been rapid. That was what they might really 
call the first working year. In the first year they had only one 
station completed, and another going on for a month or two, and 
the total output for the whole year was only about 68,000 units. 
Last year this had increased to 344,000. Then there were practi- 
cally only three stations going. He pointed out one or two dis- 
tinctive things about that company. They had secured by pro- 
visional orders the right of selling several years ahead, current at 
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the full retail prices, and the cost of production was gradually 
lessening as the load factor in each area improved. The second 
point was immunity from purchase by local councils, unless at 
market values as going concerns. They would find in the state- 
ment that they had at the end of the year 2,482 consumers, with an 
equivalent in 8-cr. lamps connected of 39,639. At the present 
date they had connected (and applied for) 3,315 consumers, with an 
equ*valent of 72,400 8-c.P. lamps, which was a very large increase. 
In 1902 only 66,497 units were sold. In 1903, 334,781 units 
were sold. They were supplying public lighting at Hebburn, 
Felling, Spennymoor, Hartlepool, Sowerby, Ashington, and 
Thirsk, and expected to get the public lighting in certain of 
the North Durham group of colliery districts which they were 
dealing with, very shortly. Those districts were Consett, Stanley, 
Annfield Plain, Leadgate, and Benfieldside. The price they 
were getting was from 44d. to 6d. per unit for lighting, for 
power 1id. to 1/d., and for public lighting 24d. to 44d., according 
to circumstances. They had had to wait a year or two for dividends, 
but they hoped that during the present year they would be able to 
give some return to the shareholders. It was advisable that an 
electric company should divide its capital between share issues and 
debentures, The directors were, therefore, creating some deben- 
tures, and these debentures would pay interest at the rate of 5 
per cent. 

Admiral CLEVELAND seconded, and the motion was carried 
unanimously. 





Mersey Railway Co. 


‘ur directors’ report for the half-year ended December 31st, 1903, 
cays that the train mileage run during the period was 401,046 miles 
as compared with 155,039 during the corresponding half-year of 
1902. The passengers carried were 4,153,777, as against 2,844,708 
for the corresponding period of 1902, exclusive of season ticket- 
holders. The total receipts from all sources had been £37,358, as 
compared with £29,470 for the corresponding period of 1902. The 
working expenses, exclusive of the exceptional charges for pumping, 
ventilation and lifts, had been £28,204, equal to 75°50 per cent., as 
against £21,992, equal to 7463 for the corresponding six months. 
These exceptional charges for pumping, ventilation and hydraulic 
lifte, for the past six months amounted to £4,237, equal to 11°34 per 
cent. as compared with £6,089, or at the rate of 20°66 per cent. for 
the corresponding period of 1902. The working expenses include 
a number of items of exceptional expenditure, owing to delay on 
the part of the contractors in completing the works embraced in 
their contract. In consequence of this delay, important questions 
have arisen between the company and the contractors, and these 
have, at the instance of the company, been referred to arbitration. 





Official Announcements re Companies. 


Tue following companies are to be struck off the register in three 
months unless cause is shown to the contrary :— 
Berrenberg Electric Lamp Syndicate, Ltd. 
City of Mexico Electric Power Syndicate, Ltd. 
Crystal Palace Light Railways « Tramways Co.,, Ltd. 
Electric Battery Case & Fitting Syndicate, Ltd. 
Electric Tested Lamp Co., Ltd. 
Electric Works Co., Ltd. 
Gas & Electric Lighting Corporation (Mauritius), Ltd. 
Joel Electric Carriage-Motor & Battery Syndicate, Ltd. 
Love’s Electric Traction Co., Ltd, 
Ozone Syndicate, Ltd. 
Westera Light Railways Contract Co., Ltd. 
Wynne’s Electric Closed-Tube Tramways, Ltd, 


Dewsbury, Batley, and Birstal Tramways Co. 


Tuer report for 1903 states that the total revenue for the year 
amounts to £8,524, and expenditure to £5,316, leaving a profit of 
£3,207, which, added to £116 brought forward from the previous 
account, makes an available balance of £3,323. The directors pro- 
pose placing to reserve £500, to pay a dividend of 6 per cent. on 
the ordinary shares, and to carry forward £161. 





Prospectus.— Metropolitan Electric Tramways, Lid.—An 
issue at par of £350,000—44 per cent. debenture stock in this 
company is before the public, being offered by the Electric and 
General Investment Co., Ltd. The list opened on Tuesday and 
was to close on Thursday, March 31st. The share capital already 
issued is £1,032,555, and the proceeds of the present debenture 
issue will be devoted to repaying advances and providing for 
further capital expenditure. The company's extensive tramway, 
light railway, and electric power supply schemes in the north 
metropolitan areas are set out in the prospectus, but with these our 
readers are already familiar. It is mentioned that some eight miles 
of the tramways and light railways are expected to be opened for 
traffic by electric traction by June, 1904, and that further sections 
will be completed and opened by the autumn. 


Eastern Telegraph Co.—The directors announce an 
interim dividend of 1} per cent. on the ordinary stock of the 
company, free of income-tax, in respect of profits for the quarter 
ended December 31st, 1903, 


STOCKS AND SHARES. 


Monday Evening. 

Wirz its settlement on Tuesday and holidays at the other end of 
the week, the Stock Exchange asks how can anyone expect it to be 
busy until after Easter. The end of the quarter has caused the 
usual stiffening of money rates, but this anticipated feature makes 
little difference to stock markets where the account to be arranged 
grows steadily smaller. Dearer money makes its influence felt, of 
course, upon Consols and similar luxuries, but it has not affected the 
stocks with which we have to deal. 

First among the events of note during the week is the sharp rise 
in National Telephone issues. Lord Stanley’s apologetic explana- 
tion that he meant pourparlers, when he had said negotiations, 
caused the market no uneasiness, and the Deferred stock has jumped 
up to 814, the other varieties having also improved, with the excep- 
tion of the First and Second Preference shares, the latter being 10s. 
down at 134. Both these last-named, as we have before suggested, 
appear to be unduly high in view of the prospect of their being 
paid-off at their par value of £10, but they continue to be absorbed 
whenever they come to market. The new 4 per cent. Debenture 
stock has risen to 2} premium, and the underwriters who received 
4 per cent. for guaranteeing it must be devoutly thankful that the 
Government announcement was not made three weeks earlier, 
since they certainly would not have received such good terms if it 
had been. 

We hear, by the way, that the same rate for underwriting is being 
paid in respect of the mew Metropolitan Electric Tramways 
Debenture Stock. The £350,000 44 per cent. Debenture is offered 
at par, and the promoters are taking a bold line in bringing it out 
just before Easter and at the end of the quarter. Possibly the firm 
market in the new Telephone stock may have something to do with 
this courageous step. There seems to be good security for the principal 
and interest, but if the underwriters have to take a substantial slice 
of the stock, a small discount on the price after allotment is con- 
ceivable. 

With regard to the fallin British Electric Traction shares, the 
semi-official views which were published the other day, have had 
little effect in strengthening the price. It was observed last week 
that “‘ we are prepared tc see lower levels before any improvement 
sets in,” and the price of the Ordinary has again declined to 83. 
Companies of this kind are among the first to feel any pinch of 
difficulty that may occar in raising money, and they depend, of 
course, to a large extent for their profits upon the facility with 
which new subsidiary undertakings can be assimilated by the public. 
Last year the highest and lowest prices of British Electric Traction 
Ordinary were 14,’; and 11} respectively, while in 1902 the figures 
were 144 and 12}. Naturally the weakness is causing considerable 
anxiety to the large circle of shareholders, and the more the shares 
fall, the more selling orders will come in unless steps are taken to 
arrest the decline. 

Postponement of the usual quarterly dividend announcements by 
the Anglo-American Telegraph Co. has caused the Preferred stock 
to slightly waver, and the Deferred remains dull at 7. American 
Rails came to life last week in their own erratic way, and there is 
talk of a possible spring boom in Yankees. If this matures, the 
Telegraph varieties will no doubt reflect it, but at the moment the 
American houses seem content with spurts of short duration. The 
Eastern groups retain their steadiness, and Marconi shares are 
quoted. 

In the Supply list, Metropolitan Electric are again a firm feature, 
upon the practical certainty that the company will get its money 
before long, now that Marylebone is all but secure of the powers it 
seeks for raising the cash. A very useful table, showing more par- 
ticularly the position of each company in regard to its depreciation 
accounts, has been issued by an “expert,” and we would like to 
venture a shrewd guess that the title veils the identity of one of 
the principal authorities upon electric lighting matters who may be 
found in the Stock Exchange. Charing CrossOrdinary shares have 
lost } at 73, and London Electric Debenture at 954 is a point lower. 


. Following the example of the District Railway, the Metropolitan 
also announces a reduction in its fares from Hammersmith to the 
City, and the price of the stock is 853. Districts are again harder 
at 334. The lowered rates may possibly divert traffic from the 
Central London when the Undergrounds become electrified, but the 
“Tube ” still offers so much more comfortable travelling than either 
of the others that its receipts are not likely to seriously suffer yet. 
The purely electric railways stocks are unchanged. British 
Columbia Preferred and Deferred have advanced, and are now 994 
and 934 respectively. Anglo-Argentine Trams remain good upon 
the dividends lately declared, and prospects of heavy holiday 
“takes” on the trams are responsible for a rather firmer tone in the 
London United Tramways issue. 
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Stock P P Business done 
Present NAMB or | Dividends for the last Pm ® oe. week ended 
Issue, ’ a three years, March 23rd. | March 2sth. | Maret 28th, 
| 1901, 1902, 1903. Highest| Lowest 

67,100 | African Direct Telegraph, 4 % Debs Pour mer a eee ve = 98 —102 98 —102 ve [ee 

000 inane Telegraph Co.’s shares, Massa SO0N <2 ea. es 10 | oe + . 24— 24— 33 a) 
119,7001 do. 65% Debs., Nos. 1 tol, 950 Red. .. se co |) TE xe “i = — 70 — 80 “a ‘ 
788,840 kandi — - “< oe os ee .. | Stock | 61s. 60/6 61s. 48 — 61 48 — 51 ‘5 aw 

8,105,580 Do. do. % Pret... ee ee aa -- | Stock | 6 % 6% 6% 91 — 93 9] — 93 924 | 91% 
8,105,680 | Do, do, ia Deferred ee ae meer | Qs, 1/- 2s. 63— 7% 63— 7% “< — <ss 
44, Chili Telephone, Nos, 1 to 44,000 .. ae ee ee ¢e wis 5 5% 6% = 4; 54 43— 5; wa + 
18,883,320$ | Commercial Cable eh Ee me 8% | 8% : 180 —190 120 —190 : .. 
1,841,209 Do. do, Sterling 500 year 4% Deb, Stock Red. ..  .. | Stock a aa ae 90 — 92 90 — 92 92 ‘s 

16,000 aaa ieee” F ee ee ee ee ee ee oe 10 4% % ‘ 7— 8 7— 8 ‘ “0 

,000 10 % Pret, ee eo ee ee oe ee ‘“ 10 “a <a 16 — 17 154— 164 wa PP 

12,981 | Direct Spanish MER, od. cat aa ee ee Ce, 5 4% | 4% 24— 84 2 34 . 

,000 Do. do. 10 % a. Pref, eo ee ee x 5 Pe he Tk— 84 74— 8% = - 

80,000 Do. do. 44 % Debs a ee oe xa 50 ae e oo 98 —101 % | 98 —101% oe * 

60,7101 | Direct United States Cable : 20 84% 82% ea 10 — 104 | 10—1¢ 10, aa 

85,800 | Direct West India Cable, 44% Reg. Deb. within Nos. 1 to 1, 200, Red. | 100 ee ee 93 —101 98 —101 -: . 

4,000,000 | Eastern Telegraph, Ord. Stock wat | oot. aa .. | Stock | 7% | 7% 117 —122 117 —122 119 - 

1,955,565 Do, i Pref, Stock xa 7 ee an -- | 100 se ‘ta 86 — 89 86 — 89 87 86 

1,584,645 Do. Mort. Deb. Stock Red. :. ee = ee | Stock a ee 104 —107 104 —107 10 oe 
—— Eastern Extension, ‘Australasia, om China Telegraph .. .. 7 wl 1% | 71% a ae p.. a 11 lik 

, Stoc toc ee oe —106 | 3 —106 +: 
800,000 | Eastern & Bouth — Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100 ° ee 98 —101 98 —101 ; 
200,000 Do. do. Reg. Mort. — (Mauritius Sub, ) 1 to 8, oe 25 “a ae 99 —102 99 —102 = 
180,227 | Globe Telegraph and rust .. vee ea ae 10 52% - .- 8 — 8 s— & 8 8 
180,042 Do. do. 6% Pref, eo te ee ee 10 a va 12— 124 | 12 — 12% 12 123 
150,000 | Great Northern Telegraph, of Copenhag 10 15 % | 124% 243— 254 | 244— 255 + 

58,700 Halifax and Bermudas Cable, 44 % Ist Mort, Debs. » within Nos, } 100 a - 98 —101 98 —101 } 

, 

17,000 | Indo-European Telegraph a ‘ea 7 ean He 25 10 % 10% ee 88 — 41 88 — 41 - a 
100,0002 | London Platino-Brazilian Telegraph, 6 % Debs. coc” Ge al ee ee +. . 100 —103 100 —103 - -: 
Lame National Telephone, ie Stock .. 2 a Fe ea je 5% 6% 6 % = —102 = oy bee — 
,966, 0. do. ef, Stock Hg aa aa Ay wa Pal ee ee 43% 5% —T 0 — & 8 5 
15,000 Do, do. 6 % Cum. Ist Pref. .. <a «a = ws 10 6% 6% 6% 13 — 14 } 13—14 ws 
15,000 Do. do, 6 % Cum. 2nd Pref, . 3 re 10 6 % 6 % 6% 13g— 144 | (18 — 14 . 
2,250,000 Do, do, 5 % Non-cum. 8rd. Pref., 1 to 250, 000 a a 5 5% 5% | 5% S— & |; S— 5} 
000,0002 | Do, do, 84 % Deb, Stock Red... t.ae | Stock | 84% | 84% | 38% | 94-96 | 91 — 96 oe 

000 Do. do. Deb. Stock Red. ee ee 100 | 4% 4% 4% 97_— 99 93 —100 99 97% 
179,313 | Oriental Telephone B: Elec. Nos. 1 to 171,504, fully paid <a <a 1 | 6% 6% . é— 1 z—- 1 ee 

50,000 Do. do. do. 6 % Cum. Pref. . PY ée BE es ee ee 1— 1g | 1— it oe 
100,0001 | Pacific and European a 4% Guar, Debs., 1 to ‘1, 000 ‘ ee | SR | ee ee e 97 —100 | 97 —100 eee 

11,889 | Reuter’s .. oe ee ee oe ee e 8 | 5% aa - 64— 74 | 64— 74 Stas 

8,803 | Submarine Cables Trust os en) ‘ee cote e- | Cert. | .. <4 E 115 —120 | 115 —120 «| “we 
,000 | United River Plate Telephone | va 6 | 3% . 6 | 53— 6 By | ee 
,000 Do, do. 56% Cum, Pret, Nos, 1 to 40, 000. 5 ee ee : 42-— 42— 5} 45 | oe 

179,947 Do. do. 5 % Debs. .. ee oe ee -- | Stock ee oe ° 102 —105 102 —105 ce ) ee 

,609 | West African Telegraph, Shares 10 oe 2% ‘ 5— 6 5— 6 | we 
150,0002 | West Coast of America, 4% Debs: 3, 1 to 1,500 guar. ‘by Braz, Sub, Tel. | 100 : + . 95 — 98 95 — 98 | se 
267,980 | Western Telegraph, Ltd., hm 1 to 207, 930 Pr a ee 10 1% % 4 113— 12 113— 12} 121 | 12% 

15,0001 Do. do, 5 % Debs. and series, 1906 .. oe ee 100 ne oa oa 100 —103 100 —103 . <a 
400,000 Do. oO. 4 % Deb. Stock Red. .. ee ae oo, ae ee ee aa 98 —101 98 —101 F 

88,821 | West India and Panama Telegraph .. co dae. wae 10 ee ee oe z—- 34 i— 3 |e 

84,568 Os do, do, 6 % Cum. 1st Pref, sf és 10 +e a re 5i— 64 53— 64 } , 

4,669 Do, do, do, 6 % Cum. 2nd Pref. oe 10 ee oe ee 44— 5 44— 54 oe 

80,0007 ’ do, do, 5 % Debs., Nos, 1 to 1, 800" eo | 100 eo oe ‘ 99 —102 99 —102 | se 

| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 

,000 | British Aluminium 7 % Cum. Pref. eT er 10 ee ee | + P 
B00,0007 Do. do. 5% 1st Mort. Deb. Btock Red. ee ee «- | Stock wa ‘em ‘b- een. | 89 _ = os a9 _ = 9 
100,000 | British Electric Traction .. oh ae (ee lee 9% |8%|.. | S— 9% | 8—9 83 gh 
100,000 Do. do. 6 % Cum. Pret, :. “a ‘ae 10 a ie ee |  94— 104 | 94— 104° 10 9:3 
600,0002 Do. do. 5 % Perpetual Debenture Stock oe -- | Stock oa } .. | 120 —123° 119 —122 121 120 
100,000 British Insulated and Helsby Cables ae ‘as oe os ee 5 10% |10% | 8% | — — 6 | 6— 64 a oa 
100,000 ~~ - 6 % Cum. Pref. ax wa “s 5 aa ea | ae | 6h— 5z : 

60,000 44% Ist Mort. Deb. Red... 3. 5. ee | 100 a | | 102*—107 | 102 —1 : 

60,000 Bro vett, Lindley & Co., Ord, .. ee ee ee ee £1 Nil war ol | ~~ 2 | 5 ee 

,000 || Do. do. 6% Cum. Pref. -. 3. www] dl 6% er | 14/6 to 15/6 | Hib to 13 : 
105,731 | Brush ‘Electrical Engineering, Ord., 1 to 105,781 . se ee +“ 2 Nil Nike bose | } ‘ 
150,000 0. do. Non-cum, 6 % Pret. ee oe ee Ae Se eee eee = it | _ 1} = 
125,0007 Do, ~ 44 % Perp. Deb. Stock . ée -- | Stock “a - -- | 96 — 99 96 — 99 aa 
125,0001 Do. 44 % Perp. and Deb, Stock :. ..| Stock | .. a . | a- | 72 — 77 a 

000 Callender’ 8 Cable oe shares eo ee ee oe 5 20% |15% oa 104— 114 104— 114 ne 

40,000 Do, do. do. 5 % Cum. Pre ee 5 oe ae oat 5 52 5i— 53 5 Py 

90,0007 Do. do. do, 44% Ist Mort, Deb, Stock Red, <. | Stock aa ‘ .- | 104 —108 104 —108 ; aa 

1,860,014 | Central London Railway, Ord. Stock me oa “a eo e. | Stock | 4% 4% 4% | 92—95 91 — 94 933 91 
494, Do, do. 4 % Pref, Stock .. ee pees ee e- | Stock | 4% 4% 4% | 98 —101 98 —101 4 ‘a 
494, Do. do. Def. do, .. ee ee ee «. | Stock | 4% 4% 4% 86 — 89 85 — 88 ; aa 
1,880,000 | City and South London Railway ee ee ee «e ee «. | Stock | 2% % 23 49 — 52 49 — 52 Sih | 493 
85,000 a & Co. ba 18 ~~ ew —_ ee 8 14% 5% Z 14— 2 1g— 2 . | te 
st Mort. Reg. De ., to 0 , an . : 
100,000 901 to 11,000 of £50 red. ee eo = 96 — 99 96 — 99 

99,261 | Edison & Swan United Elec, Light, Lt. shares, ‘£3 paid, lto 99,261 5 Nil Nil a o— o— 3; pana] 

17,139 Do, do, ‘*A” shares, 01—017,139.. oe 5 Nil Nil oe it 4— 13 a 
844,023 - do. 4% Deb. Stock Red. 100 Sa da aa 72 — 77 72 — 77 a 4 : 
100,0007 do. 5%2n Deb. Stock Prov. Certs, ‘all pa. 100 es ’ ee 16 — 81 76 — 81 ae . 
112,100 Blectrio Construction, 10 112,100 .. ee “e A 2 6% 6% wa 1 13 1j— 1} ae ae 

1,890 Do. do. Cum. Pref., 1 to 81, 890 . es ee 2 “a ae aa 2: 24— 3 oe | . 
5001 Do. do. 4 % Perp. 1st Mort. Deb. Stock +“ -- | Stock ‘a aa . 97 —100 97 —100 ee 4 s 
,000 General Electric Co. (1900), % Cum. Pref, ea o “a ‘“ 10 % 5% ‘ 8i— 94 9— 94 veel 

200,000 | Do. do. 4%Mort.Deb, .. «. oF «| Btock| °° re : 94 — 99 94 — 99 jl 
povroe my (W, T.) Telegraph don she P ae a 5 0% |20% |15% 12 ~— 18 12—13 124 | 

, Oe ° ee ee 5 ea ee ; 5 — 5a4xd 5— 5 ‘se 

45,900 if Beret Deb. Stock :. .. | Stock ae be 107 Tate 107 cu! } a) 

,000 Indie Hubber, Gutie-Perchie & Telegraph Works ‘on ‘es 10 10% | 10% 18 — 19 18 — 19 | iy 
800,000 do. 4% ist Mort, Deb. | 100 we “e 100 —103 99 —102 xd | .. | 

500 {Liverpool ‘Overhead Railway, Ord. .. ee ee eo ee 10 14% 14% 415— 415 44j— 435 | coal 

10,000 Do. Pref, £i0paid :. :. .. <.{| 10 “i - x 93— 103 (ae ees le 

550 Telegraph Construction and ee 12 20% | 20% | 20% 88 — 86 xd 33 — 36 |} 84 833 
150,0001 4% Deb, Bas.,, Nos, i to 1, 500 Red, 1909 | 100 a <s 101 —104 101 —-104 | aee | " 

Waterloo. & City Roiway,20rd; Stock ee ee oe ae e- | 100 8% 3b% 38% 88 — 91 88 — 91 | “a “ 



































t Quotations on Liverpool Stock Exchange, 





t Unless otherwise stated all shares are fully paid. 














Bank rate of discount 4 per cent. (September 3rd, 1903). 
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Stock Closing Closing Business done 
Present Dividends for the | 
NAMB, or Quotations Quotations | week ended 
issue, Share, | ‘ast three years March 28rd. | March 28th. | March 28, 1904. 
t 1901, ; 1902, | 1903, eae “Lowest 
100,C00 | Blackheath and Greenwich Dist. om pes Light, Ord... ee ee 1 ¥ ne. tf f-— § a Soe wear 
50,000 — 7 Pre oé 1 ee es ee lg— 1g xd 14— 

100,009 44% Ast feb. Stock, Prov. Certs. es 100 ss wi 115 —118 115 «(118 ee 
20,000 | Brompton & A Electric Light Sup., Ord., 1 to 20,000 oe 5 8% 8% | 10% 10i— 103 l ll + 
20,000 do. 7% Cum. — ee 5 me 55 aa 93— 103 93— 10} — 

250,000 | Central Electric Supply 4% Guar. Deb. Stock \.. oe =. 100 ee = + 106 —109 106 —109 
60,000 | Charing Cross and Strand Electricity Supply .. oe 5 10% | 10% 8% 73—- HK 71— 7 
70,000 Do, do. do. Cum. Pref. oe 5 nes iia me 5}— 5: 54 we 
40,000 Do, do. ** City Undertaking " i% _ Pref. ee 5 ee se DR 4 5 4 5 HA 
40,000 Do. do. 1908 os ; 5 ¥ os f— 6 4 5 4Z 

250,000 Do. do. 4% Deb. Stock Red. .. es ~ oo |~ 200 “se a2 a 101 —103 101 —103 - ; 
44,486 |*Chelsea Electricity Supply, Ord. ; oe ee 5 4% 43% 53% 53— 62 53— oe a 

160,0001 Do. do. % Deb. Stock Red. :. os -- | Stock oie oe oa 106 —199 106 —109 108 107} 

»595 | City of London Electric Lighting, Ord. 40 ,001—110,595 a6 «eo 10 5% 5% 5% 10;— 103 xd 10j— 103 103 no 
,000 0. 6 % Cum. Pref., 1 to 40,000 oe 10 oe oe ae 18 — “14 xd 13-14 i ee 

400,0007 Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid .. “ we a oe - a 121 —126 121 —126 1254 1284 

800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. - | 100 ae ce a 101 —104 101 —104 os iP 
40,000 | County of ‘London & Brush Prov. Electric Lighting, Ord. 1—40, 000. : 10 4% 4% 4% Ts— 8 Th— 8% a 56 

000 0. do. do. 6 % Pref., 40,001—60,000 ° 10 ‘ ; = 11 — 12 11 — 12 ea - 

400,000 Do. do. 44% Deb. Stock .. oe oe e as oe we af 106 —109 106 —109 si ee 

250,000 Do. do. 44% 2nd Deb. Stock .. ee os -. | Stock x6 5 ue 99 —102 99 —102 oe ° 
50,000 Edmundson’ 8 Electric Corporation, Ord. Shares oe ee eo 5 1% 1% ae 53— 53— 64 6A; 

80,000 ~ = 6 % Cum. Pref. . ee oe ee oe es 53— — 6 6 55 

140,000 44% 1st Mort. Deb. Stock oo | Aa es Se - 103 —106 103 —106 105 se 
21,000 Kensington and Knightsbridge Electric Ord. oe 5 10% | 10% 2% 11 — 12 1Ll — 12 a . 
90,000 do. do 4% Debenture Stock Stock << oe 103 —106 103 —106 m8 a 

110,000 | London Electric Supply Corporation, Limited, Ord. .. oe 8 ee . a 1— 1s 1— 14 oe : 
49,840 Do. do. = % Pref. 5 oe oe s 44— 5 xd 44— 5 a : 

260,0007 Do. do. 4 “hy 1st Mort, Deb. Stock Red Stock ee = oe 95 — 98 94 — 97 oe N 

100,000 Metropolitan a Supply, ; Pa 100,0¢ - 10 64% 14% 82% 18 — 19 18 — 19 rat ‘ 
71,106 Do. 44% Cum. Pref, 1—11, 106, £3 paid oe 5 ws Pe af 5g 54 a8 - 

220,0002 Do, = 44% 1st Mort. Deb. Stock es ee Pe ee vm 7 109 —113 109 —113 ~~ ‘ 

250,0007 Do. do. % Mort. Deb. Stock Red .. Stock ns ie ie 95 — 98 95 — 98 ae oa 
10,852 | Notting _ Electric pees. we ‘aie 10 6% 6% 6% 13 — 14 18 — 14 os 

,000 4% First Mort. Debs. os 100 ae a ee 99 —102 99 —102 ou 

40,000 | St. Junew and Pall Mail Electric Light, Ord. . 5 144% | 144% 144% is — 15 14 — 15 143 ee 
20,000 Do. do. do. 1% Pref. 20,081 to 40,080 5 ae af oe 8— 9 8— 9 & ; 

160,0007 Do. do. do. 84% Deb. Stock Red .. | 100 rs xe aR 97 —100 97 —i00 ote ae 
12,000 Smithfield Markets Electric Supply, Ord. aS “ - se 5 ee 24% 4% B— 84 8— 34 ae ; 
50,000 Do. do. 4% Deb. Stock .. -- | Stock as 2s i 85 — 90 85 — 90 eS eo 
65,000 | South London Electricit sete ‘Ord, oe ee os ee ee 6 os 13% 8% 8— 84xd 8— 8 824 ae 
80,000 | Urban Electric Supply, Ord. ee oe ee eo ee 5 . oe ae i 5 43— 6 5 a 
80,000 Do. do. 5 % Cum. Pret, os oo oo ee ve 5 ae oa 4 5a | 4i— 58 és * 

110,000 Westminster Electric Supply, a ae ee ee ee ee 6 | 104% 12 % 134% | 123—1 124— 184 
28,141 Do. do. 5 % Cum. Pref. .. _ ee a 5 | | fin } — 64 

= * Subject to Founders Shares. t Unless ciherwias stated all shares are fully paid. 
MARKET QUOTATIONS. Monday. March 28th. 
Latest Week’s Lates' Week’s 
CHEMICALS, &c. Price, Inc, or Dec, | METALS, &e. (continued), cong Inc, or Deo, 
@ Acid, Hydrochloric ee «. per cwt, 5/- a g Copper Sheet ee ee e- perton £72 oo 
Se eee 22)- . 9 4» +. per ton £72 ae 
a , Oxalic.. aS a .. per cwt., 82)- eo e ” (Electrolytic) Bars +» perton £62 oe 
a ,, Sulphuric .. =e -- per cwt, 5/6 ee e ” ” Sheets .. per ton £78 oe 
a Ammoniac, Sal «. per cwt, 42/- 7 e ” ” ++ per ton £74 ee 
4 Ammonia, Muriate (orystal) +. perton £33 10 . e ” ” H.C, Wire per lb. 73d. oe 
+. perton £80 ee f Ebonite Rod eo ee «+ per lb, 8/8 ee 
4 Bleaching powder .. om .. perton £4 10 Br ” Sheet we -- perlb, 8/- _ 
a Bisulphide of Carbon .. +» perton £15 Ry n German Silver Wire “s «- per lb, 1/6 ee 
a Borax.. ne on oe +. perton £18 ee h Gutta-percha fine .. a. +» perlb, 8/- ws 
a Benzole (90 %) sip ae «- per gal, ql- ‘ h India-rubber, Para fine .. .. per Ib. 4/8 to 4/9 ~ 
a ” (50, > es o< +. per gal, 5/6 . 4 Iron, Charcoal Sheets +. perton 18 o: 
a Copper Sulphate .. oe +. perton £28 ¢ ,, Pig (Cleveland warrants) per ton 43/9 1d. dec. 
a Lead, Nitrate se oe +. per ton £24 « ,, Forgings, according tosize per ton From £11 ee 
@ , White Sugar ae +. perton £81 . ¢ ,, Scrap, hea +. per ton 47/6 to 50)- ee 
@ . Peroxide... on e. per on = - ° ¢ ,, Wire, galvanised No.8 :. per ton = 15 eo 
a Methylated Spirit per gal, /| ° £12 10 to : 
a Naphtha, Solvent (90% a 160° C). per gal, 5/6 ° g Lead, English Ingot ae ee per ton { £12 12 6} 2/6 ine. 
@ Potash, Bichromate, in casks .. per lb. 8d. e g 9 Sheet... e+ perton £18 ee 
a ” Caustic (75/80%).. +. perton £24 ° m Manganin Wire No, 28 .. «+ per lb, 8/- ee 
a nih Bisulphate oo +. per ton £85 ° g Mercury . per bot, £8 5 a 
as oo e- percwt, 205/- ‘ d Mica (in original cases) small . per lb, 4d. to 1/6 ee 
a Butphete of Magnesia He +. perton £4 10 oe ” pe PP medium per lb, 2/6 to 3/9 ee 
a Sulphur, Sublimed Flowers .. per ton £6 10 = s _ large .. per Ib, 4/- to 7/9 ee 
a — ae +. perton £5 10 ae Pp Phosphor Bronze, plain castings per lb, 1/- to 1/23 ee 
a e- perton £65 oe ” rolled bars & rods per lb. 1/- to 1/8 ee 
a Soda. Caustic ie (white 70 %) +. perton £10 15 ae » 8strip&sheet per lb, From 1/1 ee 
a e- per ton £8 ee ; Platinum’ .. oe e- per oz, £4 ee 
a Dichromate, ‘casks... ° ee per lb, 24d. ee p Silicium Bronze Wire es r lb. 9d. to 11d, ee 
: Steel, Magnet, acc’d’g to desc’ ’ n per ton £58 oo 
METALS, &c. ” ” in bars .. ee oo £40 ee 
to 
4 Aluminium Ingots, in ton lots .. per ton £130 eo 9 Tin, Block .. upd a e+ per ton { £130 } £2 10 dec. 
Wire, in ton lots .. per ton £168 wie 4 » at s. per Ib, 1/6 “s 
Sheet, in ton lots .. per ton £166 oe 33 _ Wire, Nos. 1 to16 :- per lb. 7 . 
n Y pabbitt’s metalingots .. per ton £48 to £180 ; White Anti-friction Metals— 
ec Brass — metal 2” to 12”) basis per lb, 63d. ;: ‘*White Ant” brand per ton £42 to £62 an 
co” be (brazed) oo e- per lb, 89a. nee j Yarns, 2/10s Grey Cotton, on sp'ls per Ib, 8d. ee 
C- » » (solid drawn).. e- per lb. Tid. i » 6lea. Flax. per lb, ° os 
c Wire, is... oe e» per lb, 7d. . 66) Ae 10 Ibs. Russian e» per lb, 445d, oe 
. Copper Tubes (brazed) .. e» per lb. 94d. i os . Russian, single .. per lb. 4d. ee 
(solid drawn) .. per lb. 93d. 4 80 Ibs. Jute rove -. perton £11 ae 
’ Copper Bars (best selected «. perton £72 k Zino, sh’ (Vieille Montagnebnd.) per ton £24 16 . 























Quotations 


supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e¢ Thos, Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 


nena & Morris _Ashby, Ltd.; m W. T. acai & Co., Ltd.; nm P, Ormiston & Sons; 0 Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Litd. 








ELECTRIC TRAMWAY AND 


RAILWAY TRAFFIC RETURNS. 






















































































. Week Receipts for | No. a Miles : Week Receipts for | No. ; Miles 

Locality. | ending the week. | ol Total to date. | open, Locality. ending | the week. | wks. | Total to date. open. 

£ £* £ £* | * = £ &* | £ &* | 

Aberdeen .. -» | Mar. 19 | 1,082 | +257 | 42 | 50,578) +10,052; 10) — 8 Dover aa .| Mar, 19 166 | —12/11 | 1,862;— 140] 8 | — 
Birmingham xs » 19 | 5,127 | + 98/11 | 60,912) + 2,972 — || Dublin we -| 9, 18} 4,481 | — 99] 12 | 497,757; + 666) 47 |+ 4 
Bournemouth ae o = 907 | + 15 | 51 61,431 — 1 = 1 East Ham » 19 624 | + 48 | — | 48,256| + 8,780; 5 |+ 3 
Blackburn .. xe a ae 767 | + 97) — 42,432 | + 2,210| 1 o Glasgow » 19 | 18,823 | +753 | 42 | 569,665 | +54,884| 694 | +5 
Blackpool .. » 819 | — 15} 51 41, "383 — 406 _— 3 Halifax (2 weeks) . » 9 |, 2,096 | — 69 | 49 64,892 | + 6,206 | 33 to 
As —Fleetw’d ss 1D 181 | — 22/12 23124 — 127| %|— || Huddersfield » 19] 1,108 | + 19) — _— _ —_—\|=— 

= —Lytham sae 152 — | 20 2,915 | + 2,866) 74) — &| Hull .. es » 19 | 2,020 | +264 | 51 97,528 | + 8,087) 18 |+2 
Bolton os os » 20) 1,615 | + 61/ 51 91,599 | + &, "367 25 | — | »| Ilkeston ae i” 98 138 —-ji- _ _ 84) — 
Bradford .. - » 20] 8,572 | +251 | 49 | 188,773 | +18, 1038 | 78 +1 & Ipswich ; ae | 834 -|i- 5,088 _ 9\|— 
Brighton .. yi <a 722 | — 54 | — 44,868 o Th | — |g | Isle of Thanet peda 270 | — 22/{ 11 2,445; — 800} 104 | — 
Bristol a P » 25] 4,467 | — 44) — _ — 23 | — | §,| Leeds. e «+| 99 19-| 4,998 | +185 | — | 274,248) +15,508) 41 ~ 
( Devonport wo @ 455 | + 18/1 4,976|+ 750) 5 |— |2 Liverpool = e+! 5, 12} 9,337 | + 6&1] 11 | 108,689) + 8,051) 108 | — 
¢ Dudley—Sto’ rb’ge = ae 741 | + 41) Il 8,000} + 410) I — |#/| London C.C, ++} 5) 19 | 10,644 |4+1897 | 494 | 498,863 | +86,614 | 893 | — 
SGatesh ead ~~ aS 836 | + 62/ 11 9,443} + 580/103 |+ 2/| S | Manchester... -+| 59 19 | 10,754 {+2321 | — | 583,990 +290, 174 — 
;Gr’n’k—Pt. Glsew » 18 462 | — 24; 12 5,112; + 623} 74 | — | 9 | Newcastle » 19 | 8,444 | +864) — = 7 ji— 
Hartlepool » 38 260 | + 16} 11 2,681} + 294) 62 |+2 é Portsmouth .. » 19) 1,441 + 48) — 86,664 59 144 | — 
Foldnain—Ashton os: ae 494 | — 18/11 5.247|— 807) 8 | — |, | Salford 3 » 21 | 8,669 666 | — | 198,116) +52,112| 80 | — 
- Potteries .. » 18] 1,662 | +159 | 11 17,865 | + 1,428 — |3 | Sheffield a --| 5, 20 | 4,826 | +129 | 614 | 231,809 | +18,249 & (+42 

$ &Southport.. oe oi a8 228 + 8/11 2,574| + 242 — | | Southampton el. eae ae 642 | — 48 | — _ _ 253 | — 
f South Staffs. ae 28 788 | + 44/11 8,012; + 414) 21 —# |'3 | Southend-on-Sea ..| ,, 16 218 1 | 50 15,216 | + 2,251; 6 | — 
43 Swansea .. ee |) 42 | + 2) 11 4,982; + 163) 54) — Fl Sunderland .. e+} 9 20] 1,064 | + 54] 51 60,739 | + 2,975 +8 
* Wolverhampton. . 0 846 | — 1p | LL 8,602;— 150 108 +8 Tyneside .. Sel. 99-0 200 | + 33] 12 8,308} + 564| 89 |+°48 

@ Yorks. Wool Dist. » 18 629 | +355 | 11 5,471 | + 1,888) 6 | — | 8 est Ham .. oo] 9p _ 4 1,043 —_ “13 )— 
lianeous ..| ,, 18] 2,066 — /ll 329 a — |— |§8| Wolverhampton «2 507 | + 97} — - - “64 | — 
Burnley i ey ee 885 | +213 | — _ — 102 |+33 |, | Cen. London Rly. «. e+} os 19] 7,062 | — 80 | 12 °4,5646/+ 677) 6 | — 
Burton-on-Trent .. » 20 287 — | 88 11,122 a sf — City & 8. Sten ae w». 27) 38,156 | + 36] 18 41,406;— 658 _ 
ne &e vo 19] 1,795 | +119 | — 638 | +28,301; 1 | — Ys] 55 20 9 i— 56 1 + 60 ~ 

Chatham & District » 17 496 | + 64/ 11 ®,487 | + 1,016 | 858 | — L’pool ‘Oventa Rly.| ,, 20; 1,512 | — 85/12 +. 207 -_ 
Cork .. .. «| 9 24] 877 | — 18) 12 4,611 111] 9 |— Mersey Railway ..|___19 |. +846 | 11 | 15,700] + 8,703 = 











oo ff Mabe =o 
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PRACTICAL EXAMPLES 
WITH THE CALCULATOR BOARD. 


By EDWARD RAYMOND-BARKER. 


(Concluded from page 500.) 


In practice, of course, all p.p.’s would be expressed i 
volts. : : 

As will be seen, A has now sufficient data for the localisa- 
tion of the fault, though a will verify matters by arranging for 
B to apply an E.M.F., which will enable a to get v, = 83. 


B 
Ve = 





“| 300 


i= 100 














A, having on ¢.B. marked off, on G,, V, = 250, proceeds to 
measure off on g, from base of v, 440 mm. = 4,400° = L, 
Starting at base of v,, A then marks off on line of resistance 
(g,) the equivalent of z + F = 300 mm. = 3,000°, and 
completes the right-angle triangle by drawing the hypotenuse 
representing the fall of p.p. 

The fault will then be at that point along the line of 
resistance from which a perpendicular of 83 would just touch 
the line of p.p. fall. That point by c.B., measurement is 
found to be 202 mm. = 2,020° from a. 

In order to get a corroboratory test under reversed condi- 
tions, A proceeds as follows to find out what p.p. station 
B ought to apply to enable a to get v, = 83. 

Taking fault as centre at a radius on the line of resistance 
equivalent to resistance of fault, in this case = 100 mm. = 


1,000 , a describes a semi-circle, and where this again touches - 


the line of resistance on the opposite side of the fault, 
A draws, in the direction of B, a straight line passing through 
the summit of v,, the P.D. perpendicular at the fault. 

The point where this straight line will intersect a perpen- 
dicular raised from B at a point 440 mm. = 4,400” from 
A will give the measure of v,, viz., that P.p. which, applied 
at B, would enable a to obtain v, = 83, 

The c.B. shows v, = 280. 

Position of fault by c.B. has been shown to be 2,020 ohms 
from A. 

Verifying by the foregoing algebraic expression, and sub- 
stituting numerical values :— 


250 — 83 
(280 — 83) + (250 — 83) 


In the case of fig. 34, the working has been similar to 
that of fig. 33, though the fault is so near to a that the 
point of departure for the fall of p.p. line indicating v, starts 
from an imaginary position outside, but in line with, the line 
of resistance. By c.B. « is here shown to be between 20 
and 21 mm., 7.¢., between 200 and 210 ohms from a. 

Checking c.B, result by figures. 


v= 4,400° 





= 2,020°. 


100 ~ 83 os 
(100 — 83) + (429 — 83) — 205°7* from A. 





a = 4,400 





The Betts Test for Partial Earth. 
Writer. 

A full graphic demonstration of this test by the writer 

was published in the Exxcrrica. Review, No. 1,242, 


September 13th, 1901. 
The present note is to show how, without calculation, a 


Graphic Method by the 


"result, based on this method may be measured off on the c.B, 


Example 22.—Fig. 35. 
In this test A and B observe simultaneously the deflection 
variations on their respective galvanometers inserted at a 

















and B between cable and battery. P.D.’s. at A and B are 
equal, and in opposition, both batteries being ~ to L. 

At preconcerted intervals of time, say, every 15 seconds 
for five minutes, A and B note readings, which vary greatly 
owing to changes at the fault, but, each pair being co- 
related, afford useful data for arriving at position of fault, 
due allowance being made for any E.C. present. 

Let A operate with the c.B. 

At the end of each series of readings A end b, by com- 
parison with a deflection through standard resistances, 
convert their several deflections into corresponding resist- 
ances, the resistances obtained by 8 being wired to A in the 
order observed. A, having marked out on the 0.B., where 
most convenient, a horizontal line representing L, viz. : 
total CR of cable in ohms, measures out linear equivalents, 
severally from A and from B, of the several resistance values 
obtained by A and B. s 

From the summits of the perpendiculars T,, T,, represent- 
ing the equal P.D.’s at 4 and B, lines representing fall of 
P.D. are drawn to the limits of the several resistance values 
marked out on the horizontal line. 

Each pair of falling lines, however much they may vary 
from other pairs, will intersect approximately at some point 
perpendicular to the fault. 

Even when the resistance values from A and B, owing to 
rise in resistance of the fault to earth, have to be carried 
outside the limits of L, each pair of falling lines intersect 
over the fault. 

In an actual test made by Mr. Betts on a faulty cable 
(ELEctRicaL REVIEW, August 16th, 1901), L = 3,940°. 
Fig. 35 shows this marked out on C.B. on a scale of 1 mm. 
= 10 ohms. 

The following apparent resistances were noted simulta- 
neously by A and B, :— 


A. B. 
Pair 1 2,990 1,707° 
ars vee 4,315° 2,431 
<= dun 7,861° 4,386° 
ate ove 9,863° 5,286° 
og ae 8,600° 


Here the resistance at the fault is seen to be fast in- 
creasing, yet in fig. 35, which shows the writer’s “ graph” 
for this very test, each pair of falling p.D. lines intersect 
approximately over or under the fault. 

In fig. 35, pairs 8, 4 and 5 extended so far off the board 
that, in order to bring the lines of resistance in these three 
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cases within the existing limits, '', and 1, were reduced on 
the board from 200 to 100, and scale of ohms altered from 
1mm. = 10° tol mm. = 100°. 

Under these conditions, the falling lines of pairs 3, 4 and 
5, after being brought to their several points on the altered 
scale, are extended below the line of resistance, where they 
still are found to intersect perpendicular to the fault. 

The c.B. graph gives position of fault as approximately 
2,500° from a; the actual distance was 2,475°. The 
discrepancy in the ¢.z. graph is due to the resistance of 
galvanometers and batteries at a and B not having been 
allowed for, as they were not stated. 

Pairs 3, 4 and 5 might have been extended by means of a 
tape measure, or adjusted by calibrated quadrants worked 
from centres, 1, and T,, but enough has been written to show 
the facilities offered by the c.1, in this class of work. 

Black's Graphic Method. 

Evample 23.—Fig. 36. 

The following device by Mr. R. R. Black for obtaining 
the factor nr in the expression « = i in the Anderson- 


“~ 


Kennelly earth overlap test for partial earth, is a beautiful 
example of graphic method. 

The c.z. offers further facilities for Black’s graphic 
method, omnibus scales cG, and vy, being always ready 
respectively for added resistance kr, and for bridge readings. 

In this test, a and B test—with bridge to ¥.z.—alter- 
nately, while the distant station earths, after which the 
station nearer the fault inserts, and adjusts R till, after con- 
tinued trials, A and B obtain similar bridge readings. 

The following self-explanatory table shows all the readings 
necessary by the ordinary method :— 


Bridge reading Difference to 


Bridge reading |)¢ 1" n to earth be added to 


R added at A, 


jata, B earthed. * atk: tetas 

Ww j @ 
0| 2,000 2,687 667 
700 2,700 2,919 219 
700 + 219 919 | 2,919 2,979 60 
919 + 60 | 979 | 2,979 2,995 16 
979 + 16 995 | 2,995 | 2,999 4 
995+ 4 999 | 2,999 | 3,000 | 1 
999+ 1 1,000} 3,000 | 38000 | 0 

Then, where total CR of cable = L = 3,000°, distance 


from A to fault 
L—R 8,000 — 1,000 
* 2 

In Black’s graphic method with c.x., the above result of 
3,000° is very quickly arrived at. There having been, in 
the first instance, a difference of 667° between readings at A 
and B, A inserts k = (say) 700°. 

A thus finds he can conveniently make 600° point of 
origin on scale for k on G,, and with scale 1 mm. = 1°, A 
has a C.B. range for k of 600° to 1,060°. 


= 1,000". 


On scale g, for bridge readings, at 1 mm. = 1”, from 
point of origin 2,700, A has a c.n. range of from 2,700” to 
3,160". 


A having inserted 700°, 
A’s bridge reading = 2,700. 
a 9» = 2,919. 


Pencil marks are made at two points, viz., where a hori- 
zontal through r of 700 on «, intersects verticals raised from 
2,700, and 2,919 on y,. 

A now tries R = 850. 
A’s bridge reading = 2,850. 
i — » = 8,961. 

A makes pencil marks on two further points, viz., where a 
horizontal through r of 850 on G, intersects verticals raised 
from 2,850, and 2,961 on y, Lines joining the two 
plottings of each pair—viz, ’s two readings, and B’s—are 
then extended till they intersect. 

Point of intersection will be found to be on line of correct 
value for R to be inserted at A to equalise bridge readings at 
A and B. 

The c.b. diagram, fig. 36, shows R = 1,000. Total pairs 
of readings observed number three, as against seven given 
in the table. : 


It is interesting to note that all the bridge readings by 
A and B given in the foregoing table will be found on the 











E Ve: a 
§ ny 
G: 
600 gai Ny ag Og te a Bi, Ro ERE Pee eT 
7700 2800 ” 2900"? 2 3000 3100 
Fig. 36 


eeveane lines of Black’s graph. See small cross lines in 
g. 36. 

In this, as in previous cases, there are side issues (relating, 
¢./., to unequal action of currents at the fault), which have 
not been dwelt upon, as the object of the present notes is to 
show broadly the advantage of graphic methods. 

Many more examples might be given regarding not only 
electrical matters, but in the direction, also, of mechanical 
and engineering work. 

Example 24,—Fig. 37. 

Just one reference may here be made to the facilities 
afforded by the c.B. for the transmission, by telegraph, of 


MoE » ” 
of ——— 4. 
b ae 
pe vate 
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linear patterns, ground plans, out line sketches of a battle- 
field, cable shore-end charts, &c. 

The correspondent makes his sketch on, or lays a tracing- 
paper sketch over, the celluloid surface of the c.B., underneath 
which is a sheet of sectional paper, viz.,460 mm. x 460 
mm. 

Utilising the omnibus scales, , and 4,, the correspondent, 
who may be saving weeks of time by cabling to head- 
quarters, and who wishes to wire a shore-end chart as shown 
in. fig. 37, states for each position two scale readings, one 
from «,, the other from g,. 

To quote one simple case: The position of shore-end 
No. 2 in fig. 37 is accurately stated by the following pairs of 
scale readings, the first of each pair from G,, the second 
from 4, :— 110, 20—90, 170—80, 310—. All 
other positions’shown by circles in fig. 37 could be wired in 
a similar manner, such as position of cable house and various 
landmarks, also general configuration of beach line. 

At headquarters the positions thus communicated would 
be plotted on to corresponding positions on the celluloid 
working surface of a 0.B., the filling in of inter-connecting 
lines then completing a replica of the chart made by the 
distant correspondent. 

This is just one instance amidst endless possibilities. 

In conclusion, the writer begs to thank the friends— 
some hitherto unknown to him—who, during the publica- 
tion of these articles in the ELEecrricaL RrEviEw, have, 
both from home and abroad, written in generous expression 
of interest in the calculator board; and in the articles 
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which, thanks to the kindly co-operation of the editors of 
the ELEcTRICAL REVIEW, the writer has had the honour to 
present to the readers of this journal. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


THE RAILWAY ELECTRIFICATION PROBLEM. 
By F. F. Bennett, M.1.E.E. 
(Abstract of paper read March 10th, 1904.) 


In 1901 there were 15,308 miles of railway open in England and 
Wales ; consequently, if the companies provided one power-station 
to work every 50 miles of their systems, there would be required 
306 power-stations for England and Wales. Each company would 
probably have a separate technical adviser, therefore many and 
various systems of electric traction wouldgobtain, making it im- 
possible to have in the future a free and easy interchange of traffic, 
and chaos would reign eupreme. 

The country could be divided into areas of 90) &q. miles, 
and a central power-station placed in the centre of each area to 
supply power to all railways within such area. 

England and Wales contain 58,370 sq. miles; if we average the 
area required for each power-station at 900 sq. miles(30 x 30), the 
total number of power centrey required would be, say, 65. If the 
system ultimately adopted should be one of polyphase generation, 
serving direct current to the trains through sub-stations, I would 
advocate one such sub-station to every 36 sq. miles, making a total 
of 25 distributing stations for each power centre. 

The current taken by each company for their purposes could be 
measured by meter, and the payments due from each individual 
company could be ascertained and adjusted by the Railway 
Clearing House. 

I purpose first of all to estimate the cost of electrification under 
these conditions of the plant necessary to equip the present railways 
of England and Wales, approximating the amount of annual 
expenditure, while taking the revenue shown by the Board of Trade 
returns for the year 1901. Afterwards to take the probable mini- 
mum revenue obtaining, if a reduction of passenger and merchandise 
rates were made to one-half of those obtaining to-day. In this 
latter estimate allowance must be taken for an increased accelera- 
tion in speed of trains, and a necessarily more frequent headway. 
If the 65th part of the total train working expenses and the total 
revenue of the English and Welsh railways is taken as a basis as the 
mean obtaining for an area of 900 sq. miles, a fairly accurate 
estimate of cost of working can be ascertained. 

It is necessary to calculate the mean weight of each train along 
with the mean speed. Ihave made inquiries from several reliable 
authorities, with the result that 2CO tons per passenger train, and 
350 tons per goods and mineral train, are safe figures to take. 

I take 24 miles as the mean speed of trains throughout England 
and Wales for the purposes of my calculations. 

Frcm the Blue Book published by the Board of Trade on railway 
returns for England and Wales for the year 1901, it is possible to 
make the following deductions for the mean passenger traffic 
obtaining on an area of 900 £q. miles :— : 


Passenger train-miles “- 2,859,271 
Number of passengers carried 15,710,443 
Receipts from passengers ... £609,365 
Number of engines... we ae ee 142 
Number of coaches ... a ica — 637 
Miles of railway... aaa me 235 


The mean fare per passenger-mile can “ estimated at 1d., that 
being the amount of the third-class fare. The excursion fares are 
much lower, but are counterbalanced by the first and second-class 
fares, which are higher. If the receipts are 1d. per passenger train- 
mile, and the train-mile receipts are 4s. 4d., the mean number of 
passengers per train must be 52, and the mean distance travelled by 
each passenger is 9°3 miles. The main-line and suburban trains are 
made up of 10 coaches, having a mean carrying capacity for 500 
passengers ; the passenger load-factor is therefore only 10 per cent. 
I have to estimate for 18 trains, each weighing 200 tons, travelling 
at a speed of 24 miles per hour. 

Assuming the total losses to be 100 per cent., which is rather an 
extravagant figure to take, the total power required for these would 
be 2,448 mechanical H.Pp. With 50 per cent. added for extras, the 
total power would be 3,672 m.uP., or 2,739 Kw., making, say, 
17,995,230 Kw.-hours per annum. 

For goods traffic the following deductions can be made for our 
900 sq. mile area :— 


Goods train-miles ... 2,254,500 
Number of tons carried 5,401,798 
Receipts ut ae ses see £690,691 
Number of engines cae Ae ce 142 
Number of wagons aa a 8,426 
Miles of railway ... mae saa ne 236 


After making numerous inquiries, I have come to the conclusion 
that ?d. per ton-mile would not be far out in expressing the mean 
revenue %obtaining for all classes of goods and minerals. The 
number of ton-miles per hour would be 25,280. The mean speed 
of goods and mineral trains is about 15 miles an hour. 

The number of trains on the 900 sq.-mile section would therefore 
be 17. The gross weight of the train would be 350 tons. 















































































The power necessary for 17 trains, each of a gross weight of 350 
tons, with a mean speed of 15 miles, assuming the total losses to 
be 100 per cent., and the extraneous power absorbed in goods and 
mineral shunting, an additional 100 per cent., would be 3,470 u.P., 
or 2,790 kw., making 24,440,400 Kw.-hours per annum. 

Tke total for both passengers and goods is 42,435,630 xw.-hours 
per annum. The power plant required for this would be one of 
5,529 Kw. capacity, but allowing for duplication I have based the 
following estimate on plant of 11,000 kw. capacity. 


Power station ... . £270,000 

25 sub-stations each of 1 000 KW. capacity... ; 225,000 

Cables, including laying contact rail and bonding 493,500 
Rolling Stock. 

285 motor-carriayes and electric locomotives at £3,000 ... 855,000 

Less credit for 285 existing locomotives at £1,500 427,500 


£1,416,000 

The above estimate being the cost of one section of 900 square 
miles, the cost of electrification of th whole railways in England 
and Wales would be £1,416,000 x 65, or, say, £100,000,000. 

The question now arises—would the saving in the working expenses 
justify this enormous expenditure ? 

In the Board of Trade returns for 1901, the total train-mileage is 
put at 332,808,431. 


T>tal cost of electrification 


. 146,520,704 


Goods and minerals ... 
ae 435,112 


Mixed 





.. 332,808,431 





Total 





The total cost of locomotive power was £16,786,262, giving 
12°105d. per train-mile. 

The total kilowatt-hours required to meet the working of the whole 
system for one year would be 2,758,315,950 = 8°288 xw.-hours per 
train-mile. 

From the data given in Mr. Langdon’s excellent paper, the total 
cost per train-mile would be 10°0479d. The saving effected is 
£2,846,616, including interest on the new capital necessary for the 
conversion. The difference in the cost per train-mile is 2°0571d. 
in favour of electricity. The paid-up capital, including loans, for 
1901 was £986,646,782, and the saving obtaining from electrical 
working is equal to 0°29 per cent. 

It has been proved beyond a doubt that where an accelerated and 
amore frequent service has been given, along with a generous reduc- 
tion in fares, the traffic has increased fourfold. If this larve in- 
crease has been obtained with passengers, is it not likely to obtain 
also with goods and minerals? My opinion is devidedly in the 
affirmative. 

Now, assume that by gradual steps the railway companies were to 
reduce the passenger fares to one-half of the mean obtaining to-day, 
and to increase the long distance speed to a mean of 50 miles an 
hour, and the short-distance speed to 30 miles an hour, while, at 
the same time, doubling the train-miles by giving a more frequent 
service. The alteration would lead to an increase of traffic to at 
least three-fold, if not more. A far better passenger load factor 
could be obtained. 

With the view of ascertaining how the result would be likely to 
work out if this idea were entertained, I have made estimates showing 
the probable cost of new plant, and the cost of running under these 
circumstances ; I have calculated the increased traffic to be threefold 
under the conditions named. 

By the adoption of a train of 150 tons weight, with a carrying 
capacity of 300, instead of a 200-ton train, we should have a 
passenger Icad factor of 26 per cent. Owing to the acceleration of 
speed from 24 miles per hour to 40 miles, only four additional trains 
are required. 

I estimate the power essential to supply this system to be 9,900 u.P., 
making 48,388,050 Kw.-hours per annum. 

The reduction in freights suggested would lead to a greater 
demand for express traffic, and it would, in my opinion, be safe to 
base the mean speed of trains at 25 miles an hour. The mean net 
weight of merchandise carried I increase from 100 tons to 150 tons 
per train. There would be 29 trains actually requiring power. 
Gross weight of train 475 tons. The power required would be 
14,000 u.p. to provide for, which is equivalent to 10,444 kw. The 
total required for both passenger and goods traflic is therefore 
equal to 17,800 kw. The station should be of a capacity of 
36,000 kw. The annual demand for the 65 stations would be 
9,092,036,850 Kw.-hours. 

The passenger train-miles for the whole system would be 
371,705,230; the merchandise train-miles, 284,700,000. The total 
is thus 656,405,230 per annum = 13°85 xKw.-hours per train-mile. 
Total cost of power station, £2,091,000. 

The total cost of electrification for the whole of England and 
Wales would therefore be, say, £150,000,000. Cost per train-mile, 
8'091d. 

The question now arises as to what additional capital would be 
required to provide the extra accommodation necessary to cope 
with three times the traffic obtaining at the present time. 

I think that an additional sum of £150,000,000 would goa long 
way to cover it. Thus an increase of capital equal to £300,000,000 
would be necessary to cope with the proposed greater train-mileage 
and the trebled traffic. 

The estimated cost of working the whole system under the new 
conditions is £70,302,640. 

The gross revenue obtaining would be increased from £90,703,770 
to £136,055,655, and the result in the percentage proportion of 
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expenditure to total receipts would be 51°6 per cent. as against 
64 per cent., the figure obtaining at the present time. 

The proportion of net receipts to paid-up capital in 1901 was 
3°279 per cent. ; the same proportion under the new proposed con- 
ditions would, after increasing the capital by £300,000,000 (viz., to 
£1,286,646,782), be 5°1 per cent., or an increase in the profits of 
1'831 per cent., which would represent an additional profit of 
£23,558,421 per annum. 

If such a revolution as I have suggested were to take place, I do 
not think that my prognostications would be found to be very wide 
of the mark. I feel confident that something akin to these results 
would be realised if the experiment were made, but strict and 
harmonious organieation between the companies would be absolutely 
essential. 

I feel convinced that, either by State control or combination of 
the companies, a very great economy in expenditure might be 
looked for. 

If the State were to obtain control and absorb the companies at 
par value, the whole could be paid off in 24 years by adopting a 
sinking fund of 3 per cent. while paying 3 per cent. interest. 


Discussion. 


Mr. Morpry read a communication from Mr. H. M. Sayers, the 
gist of which was that the author had founded his paper on unsound 
arguments which would be likely to mislead the railway world as 
to the soundness of the views held by electrical engineers on 
railway working. The average area was a purely imaginary entity 
—the fat districts did not compensate for the lean. He considered 
that the paper ignored all the ordinary factors, such as acceleration, 
gradients, load factor, &c., which would have to be met in railway 
practice. He thought that railway electrification was not bound up 
with rotary sub-stations, but that some more simple system would 
be forthcoming. It was unfortunate that the paper was based on 
unsound principles. 

Mr. J. W. Jacomsp-Hoop (DL. & S.W. Railway) ignored the 
financial and other considerations involved, and contested the 
author’s value for tractive effort. He thought electrification would 
involve more trains and higher speeds, and therefore a greater 
aggregate power; but a much larger allowance should be made for 
tractive effort. He thought Mr. Langdon’s estimate of 10,000 kw. 
for 50 miles of route more reliable than the author’s estimate of a 
similar amount for 235 miles. The South-Western Co. had 
investigated the energy figure on their 80-mile route (Waterloo— 
Southampton) during a heavy traffic day, aud fuund it to amount to 
20,000 kw. He considered that Mr. Bennett had under-estimated 
the cost of working per ton-mile, instancing an additional 14d. per 
ton-mile due to interest charges on greater capital- expenditure, 
assuming that Mr. Langdon’s figure of £10,000 per mile be sub- 
stituted for the author’s estimate of under £7,000. Inthe matter of 
coal, 73. 114d. per ton all round was too little ; he placed it at 10s., 
and this involved an additional 4d. per mile. Comparing the 
revised figure for electric traction—say, 10'4d. per ton-mile—with 
the ascertained average cost of working 11 steam lines, the latter 
came out af ‘11°54d. per ton-mile. He thought Mr. Bennett had not 
made the best case out for general electrification. There was some- 
thing in increased traffic and the inducement to travel offered by 
increased facilities. In New York the average number of rides per 
head of population was 400; in London, 120, and over the whole 
country only 40. 

Mr. G. J. Morrison criticised the author’s proporals in regard to 
increased speed. He thovght that an increased “mean” speed 
must involve an increased maximum, and the latter he regarded as 
practically fixed. Any increase would involve running round 
curves and through junctions at a higher speed, and this was not 
practicable owing to the difficulties in the way of increasing super- 
elevation at curves, and of the necestity for rebuilding over bridges 
in order to avoid collision with “leaning” carriages. He thought 
that with all the necessary stops they could not improve the speed 
above its present figure, and it would probably be cheaper to build 
& new railway than to alter the existing ones for higher speeds. 





EXPERIMENTS ON EDDY CURRENTS. 
(Abstract ef Paper read at Newcastle-on-Tyne.) 


On December 14th last Dr. W. M. Thornton read a paper describ- 
ing experiments which he had carried out on eddy currents in 
massive cast-iron and steel rings, and in the iron frames of pD.c. and 
A.C. machines. 


Tasre I. 

Cast-iron, Cast-steel, 
Mean permeability from loops . y = 260 520 
Calculated inductance ... oe =e poe. oe 1:98 
Observed impedance ... ro AS oo 149 30°58 
Resistances of windings es = ssn ee 1:9 
Frequency = ae ne 835 83°5 
Observed inductance ; as “se 445 058 
Actual permeability of cores as a whole fa = 40 19'8 
Ratio Ma/pa eee eee see Se. oes 65 263 
Frequency cos eas sie’ one oon OF 13°3 
Observed impedance ... a iss wo» 132 18:1 
Observed inductance .., se os re ‘67 034 
a nad oe Fs ok fe we oes? OLD 117 
keatio (4/49 a ee I Ee 44°5 


In the case of the rings, the effect of the eddy currents in 
shielding the cores is illustrated in Table I, The cross-sectional 


area of the iron ring was 2°25 times tbat of the steel ring, and its 
permeability was about one-half; the ratio of the turns in the 
windings was 1'°285:1. The inductances of the coils calculated as 
though the cores were laminated were 2°84 and 198 henries 
respectively, or as 1°44:1; the observed inductances were much 
lower, and in the ratio of 5: 1. 

These experiments have a bearing upon the effect of fluctuations 
in the magnet frames of dynamos and alternators, due to variations 
in the armature reaction, &c., and to imitate such cases an alter- 
nating current superposed upon a direct current was sent through 
the coils, the amplitude of the current variation amounting to from 
12 to 17 per cent., which has been shown to be a condition met 
with and even exceeded in practice. Table II. shows the results 
obtained, and it may reasonably be taken that the losses in similar 
yoke rings and magnet cores will be in much the same ratio and of 
the same order of magnitude. 











Tasce II. 
Con- Alter- Com- 
tinuous | nating | bined | ~ Amperes. | Watts. Cos #. 
voltage. | voltage. | voltage. | 
| Ps | 
522 | 103 112 86 154 | 8534 ‘485 
100 | 100 138 86 268 | 2,410 | 65 
| | 
H | H | Hys- Watts Day Eddy current 
con- | alter- | teresis r 2, eddy noah watts per 
tinuous. | nating. | watts. current, . c.c. of core. 
| | 
896 10°4 | 35 690 180 12°1 055 
| 136 101 


1562 | 266 | 0 2080 | 330 
| | 

Evidently whenever such fluctuations occur in the exciting 
current of a generator, the loss by eddy currents in the magnet cores 
may be a large fraction of the total losses in the machine. 

In the case of a machine which was tested, both as a p.c. and an 
A.c, generator, it was found that of the whole eddy current loss, 27 
per cent. took place in the magnet frame. The losses were analysed 
in detail by means of the oscillograph, a number of interesting 
results being obtained ; it was shown that imperfect centering of 
the armature core, the variation of reluctance caused by the teeth of 
the armature passing acroes the pole-face, and the oscillation of the 
cross magnetising field during commutation, were all active agents 
in producing eddy current losses. The effects of irregular turaing 
moment on the part of the prime mover were also examined with 
regard tothe production of eddy currents. The general conclusion 
of the author is that it isin the large solid iron masses of any 
machine that the greatest dissipation of energy takes place. 

In an appendix the methods of separating eddy current and 
bysteresis losses in armatures are discussed. The author finds the 
former to be in every case greater than the latter. 

We venture to suggest that, if the author’s deductions and con- 
clusions were more lucidly and distinctly stated, and brought 
together, the value of the pvovel results which he has obtained 
would be greatly enhanced. 


THE SUPPLY OF ELECTRICITY TO SMALL TOWNS. 
By T. Tomurinson. 
(Abstract of Paper read at Dublin, March 10th, 1904.) 


Tue supply of electricity to small towns ona paying basie, espe- 
cially in a poor country, is beset with difficulties. 

Under the conditions of depending for your earnings entirely 
upon the supply of electrical energy for lighting, most will agree 
that the possible financial margin will be too narrow to be worked 
out to a profit under the management of an urban council, or to ensure 
an adequate return to outside capital, even under the better business 
management which this ensures. 

In fact, in small towns, say, of 8,000 inhabitants and under, the 
supply of electrical energy for lighting only, with a mere casual 
power connection, is, unless in extremely favourable and excep- 
tional circumstances, commercially unprofitable. 

It the undertaker of the lighting be the urban district council, 
then I think the question of electric lighting, public and private, 
should not be considered alone, but in conjunction with all the 
town services which the council undertakes, or should undertake. 
Take the most obvious sanitary duty—the collection and disposal 
of refuse. The burning of the refuse in a modern destructor will 
almost certainly supply steam for all the non-paying part of a 
lighting load in this country—at a very small cost, indeed, to the 
electric lighting side of the township accounts. The destruction of town 
refuse is a sanitary duty which no town can in the long run afford 
to neglect, and money spent on this, is money ‘spent equally for the 
good of all—unlike money spent on a non-paying electric lighting 
scheme, which is, in fact, spent mainly for the benefit of those who 
can afford the light. ‘ 

Imay say that I have quite recently been led to reconsider the 
question of power from refuse destructors by coming across some 
recent records of work done by them. In 1894, when electrical and 
municipal engineers and town councillors were being dazzled by the 
prominency of the destructor matters of the day, I was aeked by the 
editor of the EtzorricaL Review to examine such records of per- 
formance as were available and state the results, Thiel did, and 
wrote a series of articles in the Exzornican Ravinw, afterwards 
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reprinted in “ Refuse Destructors” by Mr. C. Jones, M.1.C.E. 
These articles undoubtedly did good work at the time, and pre- 
vented a large waste of public money upon the faith of exaggerated 
expectations of results which were then incapable of realisation. 

The enormous advance that has been made in destructor practice is 
entirely due to the modern high-temperature destructor, and it is 
satisfactory to know that this increase in the steam-raising pro- 
perties of the destructor, has also increased its value as a destructor 
in the direction of inoffensiveness, as well as the hardness, and, 
therefore, value, of the other by-products—the clinker produced. 
Although refuse burned in a destructor gives results closely approxi- 
mating to about one-fifth of that of an equal weight of coal, you can- 
not treat it as the equivalent of so much fuel to be burned at what 
rate you choose ; it nfust be regarded rather as variable water power 
to be utilised, if possible, over the whole 24 hours. The night 
lighting of a town is, I think, well within the average working rate 
of burning, taking the annual collection of refuse at about 4 cwt. 
per head of population per annum, provided the town is supplied 
by a direct-current system or on an alternate-current system with 
cutting out of transformers, but we shall have to find work for it 
during the daytime if we are to get the best economical results. 

Consider now the question of the collection of the refuse. In 
the towns of the size with which we are dealing, a line or lines a 
mile long will cover the main street or streets, and a suitable site 
for a destructor. If this length were equipped with double trolley 
wires at 400 volts (the outers of a three-wire system), there would 
be no difficulty in devising an electrically-driven wagon, travelling 
on the road surface—no rails would be required—and taking 
current from the wires, which, by reducing the task of men and 
horses to that of collection on short lines at right angles to the 
trolley line, would materially reduce their number or much increase 
their efficiency. 

The line would cost about £1,000 per mile, and every man and 
horse displaced would mean a saving of about £90 per annum, and 
I think there are good grounds for supposing that a direct saving 
to the rates, as well as a distinct advance in sanitation, would 
result, The demand for power on such a line would not be limited 
to the transport of the refuse. The scavenging, watering and rolling 
of the roads traversed by the trolley line—and for that matter for 
some 200 or 300 yards on each side of it—are all mechanical work 
capable of being operated from it. 

Other township demands for power will readily occur to you; 
pumping the water supply, pumping sewage, breaking road metal, 
road scarifying, &c., are such uses. All these can be so worked 
as to make up almost an all-day load for part of your generating 
plant, if it be, which is not at all certain, beyond the reach of the 
destructor-driven plant. 

As to the undertaking of the electric lighting of small towns in 
this country by private enterprise, I think the chances are almost 
too remote for profitable consideration. It could be done profitably 
by a large power user or association of power users in a town, or by 
a company working a selected group of towns under one manage- 
ment, 80 as to economise in the matter of supplies, account keeping, 
correspondence, and skilled direction; but, unless under extremely 
favourable circumstances, I fear no money can be got for it from 
private sources. As to the power to be used, I think water-power, 
gas (producer), or oil engines most suitable. Water-power is most 
suitable if available, but the trouble with our water-powers is that: 
they are in general, small in amount; the fall is usually small—6 ft. 
to 12 ft.—and they are terribly subject to rises in the tail-race which 
make them unreliable. I have recently seen an account of some 
extremely successful attempts by Mr. Steiger, of London, towdleal 
with this problem, which is of immense importance to us. Ina 
recent case he has dealt successfully with a normal fall of 4 ft. 3 in., 
subject to reduction in fioods to 2 ft.; and in yet another case— 
that of a mill situated on a tidal river—with a fall of from 0 ft. to 
4 ft. 10 in. 

The preference for gas or oil engines over steam engines for such 
plants is due to the smallness of the units, the simplicity of the 
working, and the low cost of running. The only oil engine I know 
of as available is the Diesel. Mr. H. Ade Clarke gave the following 
results in a paper read before the Leeds Section of the Institution 
of Mechanical Engineers:— 


ToTaL Cost PER B.H.P.-HOUR. 


Engines. Diesel. Gas. Steam. 
35 B.H.LP. 0°53d. 0°69d. 0°89d. 
80 4 039d. O52d. 063d. 
IGG: 3, 0'32d. 0°40d. 0'49d. 


As regards the system of generation, I think, unless long distances 
have to be run, to pick up load, that 400 volts, three-wire, direct will 
give most satisfaction all round. 








ELECTRICITY FOR SMALL TOWNS." 


By G@. MARSHALL HARRISS, M.Inst.C.E.I. 


WE have in Ireland to-day a very considerable number of small 
towns, the inhabitants of which would gladly avail themselves of 
the advantages of an electricity supply if such could be provided 
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for them in the same manner and upon the same terms as prevail 
in many of the larger and more important towns and districts. 

There is no reason why these towns should not have electricity 
sufficient for all their requirements, upon reasonable terms and 
without financial logs or risk to those undertakivg the responsibility 
of providing it. 

There must, of course, be some limit to the size of town that can, 
upon commercial principles, be so supplied, but from the electrical 
engineer’s point of view the conditions prevailing in different towns 
vary so much, that there is no figure fixing this limit, that will apply 
to all towns alike. 

A knowledge of the population, area and rateable value of any 
town conveys very little if the knowledge ends there—the population 
and area least. 

To be able to form an opinion of the prospects for the successful 
and profitable supply of electricity in any small town, the engineer 
must have more information than can be obtained from the general 
particulars usually available, or than can be supplied by correspon- 
dence or other means, so that a visit of inspection to any place that 
is to be considered becomes necessary. 

When engaged upon such a visit, the first matter will be to ascer- 
tain, generally, the nature of the town, and as accurately as possible 
the probable demand that will be made. 

For this purpose it is best to be under the guidance of some 
reliable person who knows the principal people and their feelings on 
the matter. In the absence of such guidance or knowledge any 
inquiries made would be of little value, if not misleading, and they 
might do a great deal of harm by interfering with, or preventing 
possible negotiations, concessions, or other matters, to the detri- 
ment of the particular scheme at that time only under con- 
sideration. 

But a great deal can be learned from general observation, the 
appearance of the town, and class of buildings, &c. If the shops 
are well kept, and the goods displayed with care and taste, it is safe 
to assume that there is healthy competition, and the prospects of 
electricity for lighting are favourable. 

It does not appear to matter much, in most cases, whether the 
town has already a gas supply or not. Where gas is installed, the 
people will be educated to quarterly bills for lighting, and they 
will be quick to appreciate the advantages of electricity. 

If, however, the gas interests are in the hands of a local com- 
pany, with the majority of the merchants and principal consumers 
as shareholders, the prospect is not so good. 

If the gas interests are in the hands of the local authority, who 
are opposed to electricity, then the business becomes ricky. 

Indeed, I think we may eafely say, under any circumstances, if 
the local authorities are not actually disposed to undertake elec- 
tricity supply on their own account, it is necessary that they should 
be favourably disposed to the extent of removing any technical 
obstacles that may stand in the way of any other body or syndicate 
undertaking it, and assisting them as far as they can in any reason- 
able way. 

As soon as the position of affairs has been ascertained in respect 
to the foregoing matters, and with due regard to them an estimate 
of the probable demand arrived at, we shall later on come to review 
what has already been done by electricity in small towns, when it 
will be well to return to this important matter of demand as there 
will be figures that will assist, but foc the present we may pass on 
to a consideration of the general facilities, if any, that may ‘be 
found for generation and distributing purposes. 

A good many of our towns are fortunate enough to have water- 
power available, sometimes actually in the town, others with the 
power more or less at a distance. In most cases these water-powers 
are not now being used, and can be leased upon very favourable 
terms. ° 
Where these powers are available, and the fall is much over 18 or 
20 ft., i¢ is probable that further development is possible by 
utilising more of the fall than had before been aimed at; but in 
most cases where the fall is low, ranging from 4 ft. 6 in. to 12 ft., 
which is very usual, it will be found that no such improvement can 
be made. Those who have paid attention to the matter will, I 
believe, agree that the water-power engineers of many years ago 
knew their business well; and that, when we have repaired and 
cleaned out their head-and-tail races, we shall be able to use all the 
power that the river will give, or that we shall be allowed to take, 
as the case may be. 

But low falls are nearly always subject to variation, due to 
flooding, and where floods are prevalent a great improvement can 
be effected by substituting a turbine for the existing wheel or what- 
ever may remain of the old wheel formerly in use. 

It would be difficult to overrate the advantages a good water 
power has over any other form of power for generating electricity, 
at the same time the conditions have to be examined with a view 
to the particular matter under consideration. 

Possibly when the distribution of the energy is taken into 
account, there will be some placa suitable for the generating station, 
that would facilitate matters and keep down the cost of mains and 
very likely the water may be some distance from that place; and 
while gas or steam engines may be put practically anywhere, the 
water power plant must be taken wherever the water happens to be. 
On that jaccount the circumstances would have to be exceptionally 
favourable before we could say with any degree of accuracy, that 
water power costs nothing. 

What it is worth, however, is easily ascertained, asthe measure of © 
its value is the difference between the cost of generating the same 
power by other means having due regard to where that power is 
eventually to be delivered and the position in which the generators 
will be in each case. 

Since, therefore, with reasonable facilities for fuel, electricity 
for small towns may with profit be generated by steam, and 
under less favourable conditions by gas or oil engines; the 
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question as to the particular power to be used will be 
governed by circumstances, and this brings us to the question of 
distribution. 

A few years ago the battle of the “systems” raged furiously, and 
every engineer was looked upon as belonging to a particular side ; 
more especially were they ticketed as being “alternating current” 
or “continuous current men”.as signifying their preference for, or 
-knowledge of, either system of supply. 

That state of affairs has now quite passed away, for, as 
time went on, we found each system working with great 
success, and doing the same thing, though under very different 
circumstances, and very soon it became apparent that there 
were many cases in which the profitable distribution of elec- 
tricity upon one particular system would be quite impossible, while 
upon another it was quite feasible. Therefore the difference, if 
difference there was, was settled by the universal acceptance of the 
fact that each of the systems has advantages peculiar to itself, and 
these “advantages ” are of great importance under some conditions, 
and of no particular importance under other conditions, so that the 
successful engineer must keep an open mind, be familiar with 
these matters, and weigh them kefore deciding the system to be 
adopted in any given case. 

Where the area of tupply is scattered and uncertain with probable 
and desirable customers, such as are to be found in large houses, 
mansions, hospitals, or workhouse, or other institutions, standing in 
their own grounds and of necessity far apart, then high-tension 
alternating currents may be desirable, as affording the best means 
of readily dealing with such an area—as, for instance, is the case 
in the town of Bray. On the other hand, when the area of supply is 
compact and the generating station can be placed at or near the 
centre of supply, then the electricity may be generated at the 
pressure of 200 volts which is suitable for being directly used at the 
lamps; if the distance to be covered is much, and if there is any 
prospect of much demand for electricity for power purposes as well 
as lighting, then a three-wire system may be best with an available 
supply at both 400 and 200 volts (as in some small English towns), 
in either of these cases direct current may be most advisable, as it 
can be stored, which, as far as we know up to the present, is not 
possible with alternating currents. 

When a water power is to be used, and it is away from the centre 
of supply any distance much over a mile, then high tension = alter- 
nating current becomes necessary for easy and cheap transmission. 

But when transmission is necessary, and the area for distribution 
is compact and easy to supply upon a low tension system, and it is 
desirable to have storage, then both alternating and direct current 
may be used (as is the case in Carlow). 

But, generally speaking, the conditions prevailing in most of our 
small towns appear to favour the adoption of high-pressure alter- 
nating single-phase currents with transformers suitably placed in 
street boxes, pits, or in any convenient place that can be found for 
them, these transformers would reduce the high - pressure to a 
pressure of abcut 200 volts, which would be distributed through low- 
tension mains laid (for preference) upon the ordinary two-wire 
system. 

With such a system the electric energy would be generated at a 
pressure of not more than 3,000 volts ; over that preseure, according to 
the Board of Trade regulations, the pressure becomes “ extra high,” 
when much more stringentrules have to be observed, which adds to 
the cost greatly, so that, unless the distance to be covered is great, 
and the energy to be transmitted is fairly considerable, there is no 
advantage in getting into extra high pressure, and as 3,000 volts is 
quite high enough for economically transmitting energy equal to 
quite 100-1.P. over a distance of 5 miles, or 50 uP. 10 miles, it 
covers all that is ever likely to be met with in small towns. 

The great advantage of a high pressure single-phase alternating 
current system with transformers is, that it possesses the maximum 
of flexibility at the minimum of cost—practically, it is only 
necessary to provide for your customers as you get them, and the 
system admits of rapid and cheap extension in any direction and 
over considerable distances. The most important disadvantage to 
such a system is that it necessitates alternating currents, and these 
cannot be stored. 

In any case, no matter what the electric energy be generated at, 
or what the system of distribution may be, it would hardly be 
advisable to supply the ordinary customers at a pressure above 200 
volts. It is true that in Glasgow and a few other places the supply 
is at 250 volts, and there is little trouble in getting satisfactory incan- 
descent lamps for that pressure, but Glasgow is a large city with an 
output sufficient to justify the maintenance of an army constantly 
employed in looking after the mains and the house wiring and see- 
ing that everything is kept up to the high standard that the success- 
ful distribution of energy at that pressure demands. 

The advantage of a high pressure is that less copper is required 
in the supply maine, and the higher the pressure the easier and 
cheaper it will be to keep it uniform, or rather the percentage of 
difference in pressure small, over the whole system of mains. 

Its disadvantages are—and they become greater as the size of 
the town to be supplied gets less—the higher the pressure the more 
constantp must be the supervision and better workmanship and 
more expensive material and fittings are demanded. Also the 
trouble of measuring the energy to the customers increases 
with the pressure, for, as the volts increase, the amperes will 

diminish though the energy remain the same, and when we get 
-down to small customers—and small towns mean small customers— 
the amperes or volume at high pressure gets so small that the 
meters refuse to take proper account of it, and if they don’t strike 
work altogether, they certainly tend to stray from accuracy ; and it 
is when dealing with small consumers you want the meters to keep 
perfectly right, if the percentage of inaccuracy of your charges in 
either direction is to be kept low, which, of course, is desirable. 





(These remarks as to meters do not apply to those of the 





electrolytic type, which are very excellent and cheap instruments: 
but they do not measure energy, although they waste it, and they 
are of no use for alternating currents.) 

Let us, therefore, as far as advisable, with due’ regard to otber 
matters, keep the pressure to be brought into the consumers’ houses 
as low as we can. There would be no advantage in going below 
100 volts, and it is not advisable to go above 220 volts. Either of 
these pressures might be selected, and about 200 volts is certainly a 
very handy pressure and well suited for small power supply, and 
that pressure will probably be the most universally used for a few 
years at all events. 

We may now consider generally the question as a whole, and the 
difficulties and other matters that will suggest themselves to the 
engineer about to advise upon the lighting of one of our small 
towns. 

If it be true, and it can hardly be denied, that in 2 all undertakings 
that are to be successfully worked upon commercial principles, the 
efficiency of the capital employed is of more importancc than the 
efficiency of the plant, then this fact will become much more 
apparent in a small undertaking, than in a large one. 

Small undertakings mean small profits, and while the ntiiination 
of a portion of the capital employed on a large undertaking where 
the returns are good, would probably mean that the profits would 
be only slightly reduced, there is no room for any such misdirection 
or mistake on a small undertaking, wherethe returns are small and 
very little would wipe out the profits altogether, if not turn them 
into a loss, 








THE FARADAY. SOCIETY. 


An ordinary meeting of the Faraday Society was held on Monday, 
March 21st, at the Institution of Electrical Engineers, Dr. O. J. 
Steinhart in the chair. 

A paper by Dr. F. M. Perkin and Mr. W. C. Paessce on “ The 
Electrolytic Analysis of Gold” was read in abstract by Dr. Perkin. 
The object of the researches described was to arrive at an 
electrolytic method of estimating gold which should be perfectly 
accurate, and yet far more rapid than the ordinary double-cyanide 
method, which the authors, differing from Classen, consider in- 
ordinately long, even in hot solutions. Solutions of sodium thio- 
sulphate, cyanide, sodium sulphide, potassium thiocyanate, and 
ammonium thiocyanate were all tried, and the results compared. 
‘he first-named was useless; of the others, which are all accurate, 
the thiocyanates gave the best results, and the ammonium salt was 
better than the potassium. With currents of 0°2 ampere per 
sq. dem., the deposition of 0'°05—0°08 grammes of gold was complete 
in five or six houre. With a current of 0'4—05 ampere 14 to 2 
hours sufficed. The presence of a little persulphate considerably 
reduced the voltage required. Experiments were also made to 
determine the best method of removing the deposited gold. 
Chlorine or bromine water were satisfactory, but slow ; aqua regia 
was risky ; the authors recommended a 2 per cent. solution of 
potassium cyanide containing a little hydrogen peroxide or a per- 
sulphate. One or two minutes then sufficed to remove the gold. 
An improved form of basin electrode for working with hot solutions 
was described. A lamp-wick siphon, froma small reservoir, supplies 
water to compensate for evaporation. 

Mr. Cuas. R. Daruine then read a paper on “Thin-Film Elec- 
trolysis, and a Proposed Application to Printing,” which was 
illustrated by experiments. While investigating a process for 
letterpress printing by electrolysis without the use of ink—an 
extension of Bain’s well-known telegraphic printing—the author 
found that the final results of electrolysis, when the electrolyte 
forms only a thin film, often differ materially from those observed 
in an ordinary cell. In these experimentsa carbon or metal plate 
(it was immaterial which), formed the anode; on this was placed 
an impression pad, consisting of some sheets of moist blotting- 
paper; upon this was the trial sheet, carrying the electrolyte film, 
and on this the cathode type or coin. Voltages from 6 to 200 were 
employed. To obtain a clear image of the type a certain minimum 
strength of solution is requisite. The first experiments were made 
with saline solutions; silver nitrate gave a clear, permanent black 
image of the type, but the paper, of course, darkens on exposure ; 
copper sulphate and nitrate yielded images that faded after a 
time; the same unexpected result occurred with lead, mercury 
salts, and bismuth. The best images were obtained with manganese 
salts. These consisting as they did of the oxides or hydrates, were 
quite permanent; all purely metallic desposits, excepting silver, 
disappeared after atime. In the case of non-saline solutio.s, the 
paper, which might consist of asbestos or pure Swedish filter-paper 
soaked in distilled water, acquired the properties of an exposed 
photographic plate, and on treating with a silver salt 
and developer a perfect image of the cathode was obtained, 
even after a long interval. Reproductions of such ‘“ elec- 
trographs” are given in the paper. The latent images are not 
due to hydrogen peroxide, nor to metallic compounds, as they occur 
with carbon electrodes; but they reside in the surface of the paper 
in contact with or towards the cathode. The author ascribes them 
to’a class of phenomena that have been investigated by Bose, and 
termed “the response of inert matter to electrical stimuli,” and 
thinks they are probably the result of some state of strain set up 
in the film by the current. As regards the fading of the metallic 
images, this may be simply due to recombination, although that 
explanation is not pete chiainetney. : 
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ELECTRIC TRACTION IN COAL MINES. 


WE recently received a copy of a paper on “‘ Pneumatic and Electric 
Locomotives in and about Coal Mines,” read before the Institution 
of Mining Engineers last year by Mr. A. S. E. Ackermann, 
A.M.L.C.E. This is an interesting paper describing the pneumatic 
and electric locomotives used in America for haulage in mines; 
that system of haulage appears to meet with much more favour there 
than it does in this country. No doubt, as pointed out by Mr. Acker- 
mann, the conditions in America are more favourable for. loco- 
motives, inasmuch as many of the mines have no shafts, but are 
entered by long inclines or drifts from the surface, or into the side 
of a hill. Whilst there are many cases of drifts in Britain, the 
majority of coal mines are won by shafts, though that is no reason 
why electric locomotives should not be used with advantage on 
main haulage roads for bringing the coal to the shaft bottom. 
Probably many of the seams are thinner here than in America, but 
main roads are usually made from 4 to 6 ft. in height, and electric 
locomotives can be obtained “only 2 ft. 5 in. in height, 3 ft. 6 in. 
wide, and 9 ft. 3 in. long, with a wheel base 3 ft. long, weighing 
4 tons, and having a drawbar pull of 1,000 lbs.” which 
run at a speed of about 8 miles per hour; so that any 
question of height is disposed of, and on this point it is to 
be noted that “the electric locomotives are much smaller than 
the pneumatic ones of the same weight,” the overall dimensions of 
a 13-ton electric locomotive being about 3 ft. high, 4 ft. 8 in. wide, 
and 12 ft. 6 in. long, with a wheel base 4 ft. 8 in. long, and 
capable of exerting a drawbar pull of 4,300 lbs. whilst ‘‘ The 
smallest size of pneumatic locomotive given in a maker’s list is 
4 ft. 4 in. high, 4 ft. 5 in. wide, 10 ft. long, weighing 5 tons, and 
having a drawbar pull of 1,500 lbs.” Continuous current at pressures 
of 250 or 500 volts is used, and conducted into the mine by a bare 
overhead wire, the earthed return being provided by the rails, and 
bonding does not appear to be necessary. 

As to the comparative cost of the plant for pneumatic 
and electric haulage, the author quotes Mr. A. de Gannes, 
who stated that the cost of an electric installation is only 
one quarter that of a pneumatic plant, though ‘the author does 
not think the difference can be so great as this.” Probably too 
much has been claimed in the saving in first cost for electricity, 
to its ultimate detriment, and to quote the author: “In the 
power house in the one case, boilers, steam engines, and dynamos 
are required ; in the other, boilers, steam-engines and air-compressors, 
so that no very great difference in cost can occur here. In conveying the 
energy into the mines, there is considerably more room for difference, 
for the air mains are expensive and take much longer to lay, ... . 
on the other hand, the electric trolley wire is very simply fixed from 
the roof where it is good, or from the cross timbers where it is bad, 
and the rail is used for the return. ... It has been said thata 
man can lay a greater length of cable in a day than he can pipes in 
a week.” Further, he goes on to say that in the cost of the loco- 
motive, upkeep, and efficiency, electricity has the advantage; that 
is especially so in regard to efficiency. 

The author is not able to say much with regard to accidents, 
as ‘the authorities at the mines were not very communicative 
on the subject of electrical accidents;” though 500 volts would 
appear not to be considered dangerous, but “in the one case 
where three-phase current was used for pumping, they were very 
decided as to its being more dangerous, partly on account of its 
cramping action, which prevents a man from releasing his 
hold.” Considering the great number of electrical installa- 
tions in the mines of our own country, and the immunity 
of accidents from shock, we are inclined to think this question has 
been much over-rated. Men, and even horses and ponies, soon 
learn how to avoid the wires, and there is, with ordinary care and 
attention, probably no more risk with electrical locomotive haulage 
than with other systems, while the former may have many advan- 
tages. The subject is most interesting, and the paper is well worth 
the attention and consideration of mining engineers. A discussion 
follows the paper, which is also full of interest, and some parti- 
culars are given of the working of the electric locomotive owned 
by the Greenside Mining Co. 








HIGH SPEED ENGINES. 


Mr. CRAWFORD on March 10th read a paper on this subject before 
the Association of Engineers-in-Charge. 

The first portion of the pa, er dealt chiefly with matters of historical 
interest. Mr. Crawford does not refrain from a sly dig at the 
stresses in a single-acting crankshaft. At and after page 5, 
the Belliss engine is particularly indicated. The author 
strongly emphasises the importance of superheating, the neglect 
of it by British engineers, so few of whom have really studied 
its principles, and the small trouble there need be with lubri- 
cation. Thisis indeed the first paper by an engine builder in which 
it is recognised that superheat does not affect the cylinder maximum 
temperature, and that all superheat disappears at once in keeping 
the cylinder as hot as the saturation temperature up to cut-off point, 
if possible. The author likewise combats the idea that mere steam 
dryness alone, or small superheat, is of any practical value. He 
claims that steam should be dry at cut-off, and this can only be 
done by aid of very considerable degress of superheat ; and he 
thinks—correctly—that superheat should be such as to give 500° to 
550° at the stop valve, and that in a new station inde- 





pendently fired superheaters are the sort to employ. He adds that 
the temperature of the gases varies too widely in case of fiue-fired 
heaters, and he might have added that no water-tube boiler yet 
made could give efficient superheat at an economical rate of 
working, or safety at an efficient rate of working the superheater. 
The reason why British engineers have bungled superheat is, of 
course, that they have attempted to do it on the cheap. 

We do not follow the paper where it says that quick-revolution 
engines have a mechanical efficiency as high, at times, as 95, and 
rarely less than 92 per cent. We fear that the efficiency of the 
personal equation of an observer, is a bit low who finds an engine 
to have 95 per cent. efficiency, and lets this pass as gospel. How- 
ever, agood deal of qualification follows the claim. Vibration was 
next discussed from the revolving and the bob-weight standpoint. 
A reference might have been made to the Sisson high-revolution 
engine, in which the balance is excellent, and the moment is 
minimised by placing the centres of disturbance closer together 
than the joint radii of the two cylinders. 

Lubrication is dealt with, and tbe author acts up to the 
faith that is in him by speaking up for forced lubrication, and 
doing the reverse for the splash system, or happy-go-lucky type, as 
he terms it. 

As to governing, he properly regards the fly-wheel as the 
governor, and the ordinary so-called governor merely as the regu- 
lator which adjusts the mean speed of the engine. Of course, the 
governor as usually understood only acts after what it is meant to 
prevent has taken place. Obviously, therefore, it is not the 
governor and the fly-wheel is. 

Perhaps the best definition of what a governor should or should 
not do was given in a recent discussion on a similar paper, namely, 
that a governor to act well should not when responding to a varia- 
tion in speed of the engine change the provision of steam by so 
much as will bring the engine back to the speed whence it varied. 
A governor which for a sudden additional speed of 5 per cent. 
moves so far as to cut down the steam to the amount that will only 
drive the engine 6 per cent. slow, will cause hunting. This is the 
whole secret. At page 16 of the paper the large or moderate speed 
engine comes in for some gentle dispraise, which is, we take it, 
highly commendatory of an author who uses so painful a term as 
“bigotted bosh” in another paragraph. 

The poor steam turbine receives the final benediction of faint 
praise, in which he advances an explanation of the way in which 
useless leakage takes place in the turbine. The friction due to 
wetness is also pointed out asa serious matter, and the author con- 
cludes that about 130° is the limit to which superheat may be 
carried in the turbine with good effect. This, as pointed out in 
our columns of February 26th, 1904, is probably due to the fact 
that there is not very much wetness in a turbine, and there is a 
good deal of leakage. 

The author next expresses his fears anent uncontrolled super- 
heat, as though there were not in existence a reliable and fully 
water-controlled superheater in the Cruse system. If wetness is so 
bad for the cylinder as the author states, why does he not 
advocate a superheat jacket? There is sound sense in this if it 
could be kept tight. : 

The paper concludes with a few pages, historical and other- 
wise, on the gas engine, pointing out that, while the steam engine 
renders up 60 per cent. of a possible 18 per cent. thermal 
efficiency, the gas engine will give only 30 per cent. of its maximum 
possible efficiency owing to the severe heat loss in the jacket. 


Mr. Davey opened the discussion by touching on the question of 
the wire drawing effect of the ordinary slide valve. He stated that 
he was in accord with the lecturer as to the mérits of the throttle 
valve. No other valve could touch it for reliability. Speaking on 
the small piston clearances of modern engine practice, he pointed out 
the risks of water in the cylinders. He was, of course, aware that 
engine-makers insisted that this should never happen if proper care 
were exercised, but there were conditions present to the minds of 
engineers where this was unavoidable, steam traps and other 
devices notwithstanding. As far as superheat was concerned, Mr. 
Davey was mystified at the claims put forward as to its economy. 
For the life of him he could not understand how steam in the boiler- 
at 125 lbs. contained less thermal units than steam in the cylinder 
at 80 lbs. His experience of gas engines as at present designed 
did not encourage hope that they would replace steam. They were 
convenient and all that, but after a short run their efficiency dropped 
to one half. He also spoke highly of forced lubrication. 

Mr. Siro thought the paper generalised too much. He wanted 
figures. Evidently Mr. Smith’s strong point was figures, so as to be 
able to compare the Belliss with other engines, and especially with 
the turbine. He knew Mr. Crawford had figures up his sleeve, and 
hoped they would be produced for the general benefit. He would 
also be glad to know thé oil consumption per horse-power of the 
Belliss engine. As far asgas engines were concerned, his experience 
was not so much a loss of efficiency after starting, but that they failed 
to start at all. 

Mr. BootH remarked that there was one great advantage of a 
lecturer dealing with his own peculiar product in that he was 
intimately acquainted with his subject, and the listener had the 
advantage of an exceptional experience. He agreed with the 
lecturer as to the work done in the H.P. cylinder. The actual work 
of steam began at the cut-off.. Up to this point, the steam was only 
as a rod actuated from the boiler. He was glad to learn that Messrs. 
Belliss & Morcom were giving the re-heating problem their close 
consideration, and hoped the results would soon be at hand. He 
agreed that superheat at 500° to 550° was probably most effective and: 
safe, as lubrication disappeared at.600°. The possible injury to the 
packing from superheat was mainly an imaginary one, as the’ 
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piston rod was always moving away from the superheat. He thought 
some economy could be effected by allowing superheated steam to 
pass round a jacketed cylinder before entering the steam engine. 
He was glad to learn that Messrs. Belliss & Morcom so fully appre- 
ciated the value of superheated steam, and was as much surprised as 
the lecturer at the indifference of English engineers to the subject. 
‘Some of this indifference was due to the uncertain results from the 
‘small tube superheater and its liability to burnout. But even when 
& scientifically designed supetheater was presented to them they 
‘failed to grasp its possibilities. The ability to control steam tem- 
perature was indispensable in a superheater, and this having been 
now accomplished in the Cruse type the apparatus was now lifted 
‘from among the cheap accessories and ought to be considered in a 
well-designed plant. With respect to turbines, he at one time 
‘thought that only a small loss was due to condensation, but he was 
now of opinion that the loss was considerable, but that surperheat 
would easily cure it. The other losses, in his opinion, were due to 
the large leakages, and until this leakage was cured, there could be 
no further efficiency credited to the turbine. 

Mr. Crank asked what difference there was in the amount of 
vibration of the compound as compared with the triple-expansion 
‘engine. 

The CHarRMAN was sorry no one had spoken of turbine expe- 
rience. He would have been glad of information, as he had to 
instal some small ones. He was rather frightened of the excessive 
speed. One turbine offered him was designed to run at 24,000 
revolutions per minute, geared down to 12,000. He then invited 
the lecturer to reply. 

Mr. CRawForD was somewhat indistinct, but was understood to 
say, in reply to Mr. Davey, that small clearance was absolutely 
essential to efficiency, but comforted him in his water troubles 
by saying that while a high speed cylinder cover would only be 
knocked off, a slow-speed engine under the same difficulty would 
carry away engine bed bricks and all. Superheat wasa good cure 
for the cylinder and pipe condensation. Replying to Mr. Smith, 
he stated there were no figures for the turbine. All the informa- 
tion on the subject was contained in the curve on the diagram 
hanging on the wall. With respect to the oil consumption of the 
Belliss engine, 1 pint was sufficient for a 200 u.P. for 10 hours. On 
the subject of jacketing cylinders, the lecturer had some results to 
offer Mr. Booth. In one order jacketing was stipulated for, and it 
had to be undertaken though against their desire. The result was 
very unsatisfactory, as it was impossible to keep the joints tight. 
Every known method of jointing was tried but failed. The jackets 
‘were at length removed with an immediate benefit. There was at 
once a gain of 10 percent. He did not see how the difficulty of 
the jointing could be overcome, and until this was done there was 
no use considering the possible benefit. As far asthe Diesel engine 
‘was concerned, it was a theoretically fairly perfect engine, but its 
range appeared to be limited. 








NEW PATENTS APPLIED FOR, 1904. 





Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 3822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,201. “Improvements in receiving apparatus for wireless telegraphy 
systems.” R. Arno. March 14th. 

6,218. ‘‘ Automatic suspension device for the suspension of electric arc lamps 
and other objects.” O, Imray. (Deutsche Waffen and Munition Fabriken. 
Germany.) March 14th. 

6,230. ‘Improvements in or relating to electricity meters.” B. KALINowsKI. 
March i4th. 

6,237. ‘Improvements in and pertaining to overhead electric conductors.” 
J.H.L. Bishop. March 14th. 

6,251 ‘Improvements in ploughs for conduit and the like traction for electric 
tramways and the like.” W.A. Bristow. March 15th. 

6,280. “* An electrical time and cash check for registering billiards or similar 
games.” J. Ropinson. March 15th. 

+ 6,805. “Improvements in electric arc lamps.” H. Beck. March 15th. 
«Complete.} 

6,319. ‘Improvements in electric conductors.” J. A. Heany. March 15th. 
{Complete.) 

6,322. “Improvements in and connected with terminals of electrical storage 
batteries or accumulators.” March 15th. 

+ 6,833. “Improved strut piece for electric switches.’ THE GENERAL Con- 
Tracts Co., Lrp., E, 8. Cook and W. H. CHipperFieLD. March 15th. 
<«Complete.) 

6,348. ‘Improvements in electric light, power or other service boxes filled 
with switch and earthing device.” A.J. BEAumMontT. March 16th. 

6,882. “Improvements in section insulators to be used in connection with 
the conductors of electric tramways or railways.” H. G. NicHOLsoN. 
March 16th. 

6,401. ‘‘Improvements in alternating-current electric motors.” Tur 
Baivish THomson-Houston Co., Ltp. (The General Electric Co., United 
#tates.) March 16th. 

6,402. “Improvements in insulating compounds.” Tue British THomson- 
‘Houston Co., Lrp. (The General Electric Co., United States.) March 16th.- 

6,408. “Improvements in insulated electric conductors.’ THE BRITISH 
‘Tuomson-Hovston Co., Lrp. (The General Electric Co., United States.) 

March 16th. 

6,411. “Improvements in brush holders for electric motors or generators.” 
iH. Cooce. March 16th. 

6,425. “Improvements in electrical candle fittings.’ ©. T, Banus, 
March 16th. 

6,429. ‘Improvements in elastic insulating c'utches for electric dynamos and 
motors.” H.H. Lake. (L. Risso, Italy.) March 16th. 

6,488. “ Improvements in electric switches.” Tue Lonpon E.Lxectric Supply 
Corporation, Lirp., and G. W. Partripee. March 16th. 

6,446. ‘Improvements in connection with electric switches.” W.H. Scorr, 
March 16th. 

6,452. “ Improved combination for electrical tumbler switch.”” W.H. Jiunxs, 
March 17th. 

. 6470. “ An automatic circuit breaker.” J. W. Ferrier. March 17th. 






6,496. ‘‘ Electric lamp and socket.” A. N..SopEN. March 17th. (Complete.) 

6,588. “An improved system of electric lighting, especially intended for use 
on road vehicles.” C. P. Torman. (Date applied for under Patents Act, 1901, 
July 80th, 1903, being date of application in United States.) March 17th. 
(Complete.) 

6,556. ‘ Improvements in electric arc lamps.” W. J. Davy. March 1ith. 

6,558. ‘An improved electrical signalling system for signalling on railways 
in case of accidents or stoppages.” P. WxssEL and C, Herpinc. March 17th. 
(Complete.) 

6,560. “Improvements in automatic electric switches.” C. W. ATKINSON. 
March 17th. 

6,585. “An improved saddle for carrying electric cables.” R. C, SHARP. 
March 18th. ‘ 

6,600. ** Improvements in the manufacture of cement for use in electric lamps 
and for other purposes.” CLEMINSON Exectric Lamp ATTACHMENT, Lrp., and 
W. Kine. March 18th. : 

6,612. “Improvements in or relating to drum supports for electric lamp and 
other wires.” G. AcKERMANN and G. Enciiscu. (Date applied for under 
Patents Act, 1901, March 28th, 1903, being date of application in Switzerland.) 
March 18th. (Complete.) : 

6,617. ‘‘ Improvements in and relating to controlling devices for electric 
motors.” R.A. Marpres. March 18th. ‘ 

6,619. “ Improvements in and relating to secondary electric batteries.” E, 
Commetin and R. Viav. (Date applied for under Patents Act, 1901, March 
18th, 1908, being date of application in France.) March 18th. (Complete.) 

6,687. ‘Improvements in galvanic dry cells or batteries.” B. SHERMAN. 
March 18th. F - 

6,664. ‘Improvements in or connected with incandescent electric lamps. 
G. Dayis. March 19th. ; 

6,666. ‘Improvements in conducting systems for electric railways,’ W. 
Casson. March 19th. 

6,667. “Improvements in conducting systems for electric railways.”’ W. 
Casson. March 19th. 

6,678. ‘ Improvements in electrical conductors and coils.” J. C, ANDERSON. 
(Date applied for under Patents Act, 1901, April 80th, 1903, being date of 
application in United States.) March 19th. (Complete.) 

6,679. ‘‘ Improvements in fuses for electric blasting.” F. ReypeR, March 
19th. (Complete.) 

6,682. ‘Improvements in or relating to sparking plugs and the like.” H. 
Smirx and E. W. Lewis. March 19th. 

6,690. ‘‘ An improved push-button controlled electric lift attachment.” J. 
Bus. March 19th. 

6,716. “ Improvements in electric switches.” A. H, Bascocx. (Date. 
applied for under Patents Act, 1901, March 28rd, 1903, being date of application 
in United States.) March19th. (Complete.) 

6,724. ‘Improvements in electricity meters for alternating currents.” H. 
Aron. March 19th. (Complete.) 

6,731. “Improvements relating to overhead trolleys for electric road 
vehicles, and in the arrangement of overhead conductors therefor.’’ W. M. 
Buruinson. March 19th. / 

6,747. ‘* Improved universal joint for electric light fittings and the like.” 
T. H. Mansy and H. H.S.Marsu. March 19th. 

6,748, ‘* Improvements in switches.” H.J.Gorg. March 19th. 

6,750. ‘*Improvements in the electro-deposition of metals.” S. CowPer- 
Coxsgs and 8. Cowper-Cotes. March 19th. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


» 1903. 


Fuse Pittar Boxes. Callender’s Cable and Construction Co., Ltd.,and J.C. A. 
Ward. 1,054. January 15th. 

GENERATING AND DISTRIBUTING ALTERNATING CURRENT. E. A. Carolan. (The 
General Electric Co., United States.) 1,068. January 15th. 


MEANS FOR HOLDING AND SECURING CORDS AND WIRES INTENDED MORE ESPECIALLY 
FoR SECURING FLEXIBLE ELECTRICAL CoNDUCTORS TO ELEcTRic Lamp- 
HOLDERS AND ELEcTRIC SuppLy Firrines. H. L. Dixon. 1,182. January 16th. 


ELEcTrRIcAL TROLLEY STanpDaRps. R.H. Rains. 1,255. January 19th. 
ELEcTRICAL Motors, DyNAMOS AND THE LIKE. H, T, Logan. 1,259. January 19th, 


MEANS FOR METERING AND REGISTERING ELECTRICAL ENERGY TO BE CHARGED FOR 
UNDER VARYING CONDITIONS OF SupPLy. The Electric and Ordnance Acces- 
sories Co, Ltd., and L, J. Aron. 1,540. January 22nd. 

Exectric Switcues. C, E.Hunterand P. A. Hulme. 1,776. January 24th. 


SurFace Contact STRUCTURES FOR ExLectric RarLways AND Tramways. BH, A. 
Carolan. (The General Klectric Co., United States.) 1,949. January 27th. 


Etectric Switcues. E,N. Bray, F. R. Markham, F. E. Reiss, and Bray, Mark- 
ham & Reiss, Ltd. 2,189. January 29th. 


ELECTRICALLY PROPELLED TramcaRs. J.S. Raworth. 2,192. January 29th. 

Automatic ELectric SwitcHes. A.G. Bloxam. 2,198. January 29th. 

SUPPORTING STANDARDS AND TROLLEY ARMS USED IN OVERHEAD ELECTRIC TRACTION 
ScuemeEs. R.L. Ross. 2,212. January 30th. 

ELectricaL MEASURING InsTRUMENTS. The British Thomson-Houston Co., Ltd., 
and F..Holden. 2,273. January 80th. 

Arc Lamps. W.R, Ridings. 2,277. January 30th. 

INCANDESCENT Exectric Lamps AND SwitcHEes. G. Sweetzer. 2,696. Feb- 
ruary 4th. 

ELxctric SERVICE MAIN AND OTHER SWITCHES FOR BREAKING AND CLOSING ELxc- 
tric Circuits. J.R. Craig, jun. 2,746. February 5th. 

SWITCHES FOR CONTROLLING AN ELECTRIC CIRCUIT FROM SEVERAL Points. FG. 
Terry. 2,874. February 6th. 

CovurpLtincs For Conpurts ror Exectric Conpuctors. D. 8. Munro. 2,930 
February 7th. 

ExecrricaL Conpuit SysteMs ror TRAMWAYS AND Rariways, F, B. Aspinall 
and J. D. Dallas. 3,042, February 9th. 

ComMBINED TELEPHONE TRANSMITTER AND AuToMATIC SwitcH. B. Brander. 8,080. 
February 10th. 

Switcupoarps. E. Parry. 3,164. February 10th. 

TROLLEYS AND TROLLEY PoLEs FOR ELECTRICALLY-PROPELLED VBHICLES. A, L. 
Tyerman. 8,204. February.10th. 

Luminovs Gas or Vapour Exxctric Lamps. F.W. Le Tall. (Cooper-Hewitt 
Electric Co., United States.) 3,444. February 18th. 


Exxcrrica Lamppotpers, G. Sperryn and W. H. Wood. 8,509. Feb- 
ruary 14th. 
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